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Because they are buried deep © 7 
underground, gate valves are al-— 
ways laborious and expensive to 
repair. In addition, interruptions 
to service are hazardous to health 
and safety. R. D. Wood Gate 
Valves are specially designed for — 
long use. They are simple and © 
rugged in construction. They are _ 
fully bronze mounted. With 
ordinary precaution of one annual 
operation, they give generations 


of dependable service. Therefore, 
R. D. Wood Gate Valves cost 
less because they last longer. 


Only three moving parts —the 
spreader and two discs. In open- 
ing, the discs are lifted into the 
bonnet entirely clear of the seats. 
In closing, they are wedged into 
place without distortion. Seasoned 
castings. Rigidly inspected. Work- 
ing pressure up to 175 Ibs. Tested 
to 300 Ibs. Conform to AWWA 
specifications. Supplied with bell, 
flanged or mechanical joint pipe 
connections. 


Public Ledger Bidg., Independence Square, Philadelphia 5, Pa. 


Manvfacturers of Mathews Hydrants and “Sand-Spun” 
Pipe (centrifugally cast in sand molds) 
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120” Lock Joint Reinforced Concrete Pressure Pipe 


: j and 16” Lock Joint Prestressed Concrete Cylinder Pipe - 


Whether your daily water consump- 
tion demands be 3,000,000 gallons or 
hundreds of times that figure, Lock 
Joint Pipe Company is prepared to 
provide the supply line you need. 

In the last few years the Company 
has supplied not only hundreds of 
miles of large diameter pipe but also 
more than a million feet of 16” to 24” 
pipe for municipalities and industry. 
This has been made possible through 
the establishment of three permanent 
manufacturing plants. Lock Joint 
Concrete Pressure Pipe from 16” to 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: Wharton, N. J. 
Turner, Kan. * Detroit, Mich. 


* Columbia, S. C. 


42” in diameter, produced at these 
plants, can be shipped economically 
to all parts of the country for major 
installations and minor extensions. 

Our representative will be glad to 
discuss with you any water supply or 
transmission project which calls for 
pressure pipe 16” in diameter or 
larger. You will find that Lock Joint 
Concrete Pressure Pipe’s superior 
characteristics of long life, contin- 
uous high flow and negligible upkeep 
will recommend it above all others 
for any permanent installation. 


BRANCH OFFICES: Casper, Wyo. 
Col. + Kansas City, Mo. + Valley Park, Mo. e Chicago, Ill. 
Rock Island, Ill. + Wichita, Kan. + Kenilworth, N. J. + Hartford, 
Conn, « Tucumcari, N. Mex. « Oklahoma City, Okla, e Tulsa, Okla. 


+ Cheyenne, Wyo. + Denver, 


SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well as Con- 
crete Pipe of all types for Sanitary Sewers, Storm Draine, 
Culverte and Subaqueous Lines. 
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NO WONDER THE 


CREST 


STAYS SO ACCURATE 
ON BIG FLOWS 
AT HIGH SPEED 


Here's the reason...the 


DOUBLE FLOW 


that counterbalances itself... 
the hollow hard Rubber Tur- 
bines that run so lightly, so 
sensitively and accurately on 
their agate bearing — almost 
forever! 


Ccatianees accuracy is only one Crest fea- 
ture. Loss of head is minimized by big curved 
roomy clearances. Working parts easily re- 
moved without taking meter out of the line 
and, as in all other Tridents, parts are inter- 
changeable. Gear train is oil-enclosed. 


SO LITTLE WEAR Use the Crest Meter for bulk water deliver- 
ies — i.e. where mains deliver water to adja- 
AND SUCH cent townships; hydraulic elevators, cranes, 


pile-jetting apparatus, etc. 
LOW LOSS In short, for simplicity, long life and sustained 
OF HEAD accuracy on periodic or continuous high rates 


a of flow—you can't get a better meter than 
‘Trident Crest. 


NEPTUNE METER COMPANY 


50 WEST 50th STREET © NEW YORK 20, N.Y. x Cah as 
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graphed on stone U. S. Pipe and Foundry ¢ y John A. Noble, A.N 


ver 


ares Larce DIAMETER cast iron pipe, 
as illustrated, are efficiently serving as 

water, gas or sewer mains in large cities 
throughout the country. If this were a water 
supply line or an intercepting sewer, either 
bell-and-spigot or mechanical joint pipe 

might be used; however, for a gas feeder 

main these days it would most likely 

be mechanical joint. 


Our pipe 30-inch and over, flexible joint 

and integral flange pipe are all made by the 
pit cast process. Pipe in sizes 2-inch through 
24-inch are cast centrifugally in metal molds 
with bell-and-spigot, mechanical joint or 
plain ends. No matter whether pit cast or 
centrifugally cast, the quality of our pipe 

is scientifically controlled throughout 

its manufacture. 


United States Pipe and Foundry Co., 
General Offices, Burlington, N. J. Plants 
and Sales Offices Throughout the U.S.A. 
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Above: On machines like the one sketched, Trans- 
ite Pipe is formed under tremendous pressure 
; exerted by hydraulically actuated pressure rolls. 


Johns-Manville TRANSITE 
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TRANSITE PIPE last longer 
these Texas city streets? 


In this fast-growing Texas city, the first 
Transite mains were installed in 1939 to 
replace previously used pipe which had a 
service life of approximately seven years. So 
successful was this original installation under 
busy streets that today, virtually the entire 


Yes, it’s the all-important quality of 
lasting strength that enables Transite* 
Pressure Pipe to stand up under con- 
ditions highly adverse to ordinary 
pipe—as typified by the Texas city 
installation above. 


One of the reasons why Transite 
Pipe has this exceptional ability is 
the process used in its manufacture. 


On specially designed pipe-form- 
ing machines, the materials that go 
into its making—asbestos,cementand 
silica—are consolidated under heavy 
pressure into a tough, dense homoge- 
neous pipe wall structure. And rein- 
forcing this structure—distributed 
uniformly throughout each length of 
pipe—are countless indestructible 
fibers of asbestos with a tensile 
strength comparable to that of steel. 


No wonder this modern asbestos-ce- 
ment pipe stays strong through the years! 


And no wonder thousands of Ameri- 
can cities and towns have found it 
the answer to today’s need for a pipe 
that assures the greatest possible re- 
turn on waterline investments. For in 
addition to those economies result- 
ing from lasting strength, Transite 
Pipe also provides other important 
savings. Its light weight and easy 
handling reduce installation costs. 
Its tight, flexible Simplex Couplings 
cut down on costly leakage losses. 
Its smooth interior assures a high 
coefficient of flow (C-140) and, be- 
cause Transite cannot tuberculate, 
helps keep pumping costs perma- 
nently low through the years. 

May we send you all the facts? 


Brochure TR-11A will bring them 
to you and is free for the asking. 


Address Johns-Manville, 57 i 
Box 60, New York 16, N. Y. JM 


*Transite is a registered Johns-Manville trade mark. 
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While changing from a gasoline feed to 
a fuel oil feed in a cross-country pipe line, 
an accident occurred which resulted in sev- 
eral thousand gallons of gasoline & fuel oil 
being spilled into a water supply. 


The Water Works Superintendent knew 
of Aqua Nuchar Activated Carbon’s ability 
to remove petroleum-caused taste and odors 
and immediately called Industrial’s New 
York office. His request was then referred 
to Industrial’s Tyrone laboratory and a tech- 
nical service expert gave him these sugges- 
tions by phone: 


1. Set the carbon feed machine to feed a 
small dosage of carbon to take care of 
any small quantity of gasoline or oi! that 
might have entered the plant undetected. 


. Frequent odor observations, preferably 
every hour, should be made so that some 
warning of the incoming pollution may be 
had. 


3. At the first signs of pollution, start the 
carbon feed machine at the maximum ca- 


7AVER 


pacity. Allow sufficient time for the car- 
bon treated water to reach the top of the 
filter, and then check the odors of the 
water at the filter. Should the carbon 
treated water going onto the filter be free 
of odor, the carbon dosage may be slightly 
reduced. If this water is then still free 
of odor, further reduction in carbon dos- 
age can be made until a point is reached 
where palatable water is being made with 
the least amount of carbon. 


Since. there was a possibility of the oil 
and gasoline adhering to the banks of the 
river and to other objects, it was suggested 
that a smalll dosage of Aqua Nuchar be fed 
for several weeks after the taste and odors 
had passed their peak. 


Aqua Nuchar technical service men are 
available at a moments notice to help you 
with any taste and odor problem large or 
small, emergency or routine. Make a note 
of the phone number of our nearest office 
for the next time you need expert taste and 
odor assistance. 


indus'rial 
CHEMICAL SALES 


division west virginia pulp and paper company 


New York Central Building 
230 Park Avenue 
New York 17, N Y. 


Pure Oil Bidg. 
35 Wacker Drive 
Chicago 1, Illinois 


Lincoin-Liberty Bidg. 
Broad & Chestnut Sts. 
Philadelphia 7, Pa. 


2775 Moreland Bivd. 


At Shaker Square 
Cleveland 20, Ohio 


OTHER PRODUCTS: Nuchar Activated Carbon-Liqro Crude Tall Oil-Tallene 
Tall Oil Piteh-Indusoil Distilled Tall Oil-Tallex Abietic Acid-Indulin (Lignin) 
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ROOTS. 
DON'T 
SHOW...... 


IN W & T CHLORINATORS, EITHER 


* 


The unseen roots of a beautiful tree give it life 
and strength. So, too, do the unseen features 
back of a W&T Chlorinator—basic research, 
service, and a complete line of equipment—ensure 
dependability and trouble-free operation through- 
out the years. 


Basic research, for example, while not necessarily 
essential to each particular installation, is, 
nevertheless, the life blood of sound equipment. 
WAT research developed the Visible Vacuum 
Principle, residual recording, the Break-Point 
Process and countless other advances in the art 
of chlorination. This same research is constantly 
at work to insure that the W&T equipment you 
buy is up-to-date in every respect and will not 
be outmoded before its time. 


The desire for that assurance may be another 
reason for the ever growing demand for 


W&T Chlorinators. 


WALLACE & TIERNAN | 


COMPANY, INC. 
CHLORINE AND CHEMICAL CONTROL — 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 


The Roots Of New Water Treatment 
Techniques Often Lie In W&T Research 
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Experiences of a Woman Water Works Operator 


By Lucy Tolleson Whyman 


“t A paper presented on May 26, 1952, at the Canadian Section Meeting, 
g 


Montreal, 
Water Works, Tolleson, Ariz. 


HE problems of a woman in the 

development of a water utility are 
many, but being a woman is really the 
biggest problem of all for, as you know, 
since time began, men have looked 
upon women as the weaker sex. If we 
are diplomatic, we admit that we are, 
as we have two strikes on us from the 
start. Many tasks are given us, how- 
ever, which we feel incapable of per- 
forming until forced to do so. Perhaps 
the best way for me to give you an idea 
of the many problems that face a 
woman operator is to give you a short 
history of my own experiences. 

To begin with, let me go back a little 
and tell you that I was reared in the 
deep South where we were taught that 
a woman’s place is in the home, keep- 
ing it and herself as beautiful and at- 
tractive as possible, and caring for the 
family. Upon the death of my hus- 
band, I was confronted with the cold 
fact that I must either be dependent on 
relatives for the support of my three 
children and myself, or I would have 
to start making my own way. After 
one winter in Arizona with my father 
and sister, I chose the latter way and 
. decided to go into business. 


Quebec, by Lucy Tolleson Whyman, 


zener, Whyman 


The husband of my best friend had 
encouraged me to go into the real estate 
business so I followed his suggestion 
and, in July of 1927, I went back to 
Los Angeles and went to work for him. 
I worked for six months without mak- 
ing a sale. But in the following six 
months I earned enough to average 
more than $200 per month for the en- 
tire year. I continued to work for my 
friend until after the depression came 
and the sale of real estate j 
the syndicate end of it in which I had 
specialized—was almost nil. I tried 
selling life insurance, investment bonds, 
and various other things. 

I was almost at the end of my rope, 
when, one day in August 1933, I went 
to see my father who was ill in Long 
Beach, Calif. When he told me what 
a time he was having in keeping a de- 
pendable person to look after his prop- 
erties and the water system in Tolleson, 
Ariz., I casually remarked, “I guess I 
will have to do that for you.” At first 
he didn’t think it was a good idea, but 
two weeks later he called and asked if 
I would consider it. He didn’t realize 
how big the $10 per week plus commis- 
sions on any real estate or insurance I ; 
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656 LUCY T. 
might sell looked to me. I never let 
him know how badly I needed that 
steady income. 


The Move to Arizona 


A few weeks later I was moving bag 
and baggage to Tolleson, the town 
founded by my father. I arrived there 
Sept. 16, 1933, in my little broken- 
down Ford, loaded to the hilt with my 
three little towheaded children and per- 
sonal belongings, and with 25 cents in 
my pocketbook. After getting settled 
in a little four-room shack, the only 
available house in Tolleson at the time, 
I started to work. My first duty was 
making water collections for the Tol- 
leson water works, which was owned 
by my father and J. C. Balsz. I made 
personal calls on all customers to get 
acquainted. I was pleasantly welcomed 
by some but not so pleasantly by others. 
Some resented my call. One man said 
that he would pay his bills as he chose 
and I need not bother him further. 

I soon found that most of the cus- 
tomers paid as they chose and one 
waited as long as six, eight, and ten 
months to pay. I saw that something 
must be done about this so I sent out 
a letter to all customers stating that 
California interests had come into the 
water business, new rules and regula- 
tions had been set up, and bills must be 
paid on or before the 10th of the month, 
or water would be cut off on the 20th if 
bills were not paid. This helped some- 
what but the air was rather hot the 
second month after the letter went out 
when some of the oldest customers had 
their water cut off. 

As time went on and I saw the reve- 
nue that could be realized from a water 
utility, I wished that [ could have one. 
My wish came true in a small way the 
following fall. A great uncle of my 
children died and they were heirs to 
I was appointed 
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their guardian by the courts and was 
permitted to invest the money for them. 
We were allowed to improve the little 
house that my father turned over to me 
for the mortgage, and there was a small 
sum left. Knowing that he had offered 
to sell the water system to the city, I 
made him an offer for his half of the 
system. He sold me one-half of his 
half for cash, and gave me a one-year 
option to the other half. 

In the meantime, in taking care of 
the business, I found that no franchise 
or permit had been granted my father 
and his partner. We were in a very 
hazardous position so I immediately 
filed application for a franchise and 
permit and, at the hearing of the county 
supervisors and corporation commis- 
sion, we were granted both without 
opposition. Before the hearing, neither 
the citizens nor the city council knew 
that I had any interest in the system, 
and they had shown no interest in own- 
ing it. It wasn’t long, however, before 
they approached my father about buy- 
ing, and in due course of time, we were 
forced to submit to appraisal and to sell 
for the appraised price of $10,000. 
The system at that time consisted of 
approximately 100 customers, approxi- 
mately 3 miles of 2- and 3-in. lines, one 
8-in. well, and a 3,000-gal storage tank 
and pump. In spite of the fact that I 
almost doubled my money in approxi- 
mately fifteen months, I was not happy 
to sell out. 

About six months before we sold, as 
I was not able to support my children 
properly on the salary the water com- 
pany was willing to pay me, I withdrew 
from the water company and opened my 
own real estate and insurance business, 
operating from a small folding desk in 
the corner of my living room. This 
business was not very active at that 
time so I supplemented my income by 
writing the Tolleson news for the 
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I also enlarged my 
making it into three apartments 
to get further income. As my real 
estate and insurance business _pro- 
gressed, I felt the need of an office so I 
put up a small building, approximately 
6 by 8 ft, in front of my home near the 
sidewalk and moved into it. 


Pioneering in Water Works 


One afternoon things seemed excep- 
tionally quiet, so I locked the door and 
went to what was then Coldwater, also 


called Agua Fria, and Avondale, to 
look for insurance business. ‘The first 


likely prospect I came to was a little 
unpainted building with “Avondale 
Laundry” on the front of it. Avon- 
dale, a dusty little desert town had, at 
that time, a population of approxi- 
mately 500 people. I went in and in- 
troduced myself to the woman in 
charge. I asked if she had insurance 
on the building and she said she didn’t 
know—that it belonged to her brother 
who was in Gila Bend that day. He 
drove the pickup laundry truck for the 
Arizona laundry in Phoenix. I asked 
her where they got water to operate a 
laundry in a Godforsaken place like 
that. She informed me that they 
drilled their own well and got almost 
pure soft water. I gave her my card 
and offered my assistance and services 
on any of their insurance needs and left. 

As I drove along the highway and 
through the town, I noticed most of 
the little houses had little old-fashioned 
wells with a windlass in their back 
yards. The thought entered my head 
that someone, someday, would serve 
that community with water, and I de- 
cided that I should be the one to do it. 
I returned to the laundry and asked the 
lady where and when I could get in 
touch with her brother. I was told 
that he would be in Phoenix the next 
day and I could, contact him at the 
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laundry. I returned to my office, and 
called the laundry and left a message 
for the lady’s brother, Mr. Wade, to 
call me. 

I went through my files, got out cer- 
tain reports on the Tolleson water 
works, and had them ready when Mr. 
Wade called the next day. I told him 
what I had in mind: “Mr. Wade, you 
have a good well at your laundry and 
I know how to operate a water utility. 
If you would be willing to put in your 
well with my ability to get a franchise 
and a permit to operate a utility, we 
will serve the town of Avondale or 
Coldwater with water.” After showing 
him the records of the Tolleson water 
works, he was convinced that it would 
be a good thing. He agreed to sign 
an agreement to that effect and when I 
had it ready, he took it home and 
brought it back the next day signed by 
his wife and himself, adding the clause 
that I would have no interest in the 
well unless I got the franchise. 

Shortly thereafter, I filed application 
for the franchise and permit from the 
county and corporation commission and 
1942 with 
no opposition. After getting the fran- 
chise, I didn’t know what | would do 
with it as neither Mr. Wade nor I had 
any surplus money and both of us were 
in debt. I thought that a bank would 
be glad to loan us money on the 
strength of the franchise, but when I 
made application at a bank for $5,000, 
I was graciously turned down. I went 
to friends and offered them half interest 
in the system if they would put up the 
money for development, but I was 
turned down every time. No one could 
see the value of a water utility but me. 
I knew that people must have water so 
I was not discouraged. 

I managed to get hold of enough pipe 
to go to my first three customers in my 
first block, and I had the trench dug 
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and pipe installed for the sum of $10.00. 
I didn’t know just what 1 would do 
after that. In March 1942, the govern- 
ment put restrictions on the use of new 
pipe without special priority. This rul- 
ing played right into my hands as | 
had no money with which to buy new 
pipe anyway. Soon the newly or- 
ganized Chamber of Commerce called 
a meeting and put pressure on me to 
install water lines immediately. I told 
them I would do it as soon as priorities 
could be had. 

In the meantime, my partner re- 
ceived information that he would per- 
haps have to go to war, and he wanted 
to sell his interest. We finally made a 
satisfactory trade and the water works 
was all mine. I had a 6-in. well, 165 
ft deep, and a storage tank that held no 
more than 250 gal. I felt I should 
have a larger tank, even for three cus- 
tomers, so I watched the papers for 
ads for used tanks as there were no 
new ones available because of the war. 
Finally a 1,000-gal tank was adver- 
tised, and I located it near the railroad 
tracks in East Phoenix. I purchased 
it and had it moved to my well and in-, 
stalled for the sum of $40. I managed 
to find more pipe, one or two lengths 
at a time, to go into the second block. 

More connections were being asked 
for daily when, in May 1942, my oldest 
Richard, was killed in an army 
airplane at March Field where he was 
in training. This news was such a 
terrific shock that it was necessary for 
me to go to California for a few 
months’ rest, and the water business 
was at a standstill till my return. 


son, 


Need for Expansion 

While I was away, the Goodyear 
plant was completed and many pros- 
pective customers moved into the area. 
Upon my return I knew I would have 
to expand. I investigated and found 
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that any amount of used pipe could be 
installed without priority. I learned of 
a place in Phoenix where lots of used 
pipe was to be had, so one afternoon | 
went to see the owner. He asked how 
much I needed. I replied, “Approxi- 
mately 3,000 ft, but the catch is that I 
have no money.” He asked for refer- 
ences and told me to come back after 
lunch and he would let me know if I 
could have the pipe. 

When I returned at 2 o’clock, I was 
told that the banker whom I| had given 
as reference had said, “Let her have 
anything she wants.” Thus, | bought 
my first 3,000 ft of pipe for nothing 
down, and took six months to pay for 
it. My next problem was to get this 
pipe into the ground. The news got 
out and | had several applications for 
the job. I finally gave it to a pros- 
pective water customer who agreed to 
take part of his pay in water. He 
agreed to have the trenches dug 2 ft 
deep and 1 ft wide and backfilled after 
the pipe was installed, for 15 cents per 
foot. Another man, not able to do war 
work, contracted to put the pipe in for 
8 cents per foot. 

When this pipe was installed and 
connections made, I had a total of 28 
customers. More people kept coming 
to Avondale and Coldwater to live as 
the war continued and more were hired 
at the Goodyear plant. Before the fol- 
lowing summer, I knew there must be 
further expansion for new customers 
as well as more water for old custom- 
ers, as all were preparing to install 
coolers, which took lots of water. 


Financial Dealings 


Even though the real estate and in- 
surance business and the revenue from 


my 28 customers were good, I knew 
that to put in the lines to supply the 
demand for connections to prospective 
customers would take more money than 
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I had or could make, and I would have 
to do some financing. I went back to 
the vice president of the bank that had 
turned me down originally and dis- 
cussed my situation with him. After 
telling him that there were 200 pros- 
pective customers who wanted and 
needed water, the banker asked how 
much money I would need this time. 

I said, “Approximately $20,000.00.” 

He gasped and said, ‘Mrs. Whyman, 
that is a lot of money for you. I think 
you should cut that in half and then, 
perhaps, we can help you.” 

| replied, “I know it is a lot of 
money, but I believe that is what it will 
take.” 

He suggested that I get my 200 cus- 
tomers signed up, have an engineer’s 
drawing of what was needed, get esti- 
mates on the cost of installation, and 
then come back. I went out, got 100 
customers signed up, and decided that 
should be sufficient for the bank. 
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When I took my report to the bank, I 
asked for a minimum of $15,000 with 
which I could put in the mains. 

The application was filed with the 
Reconstruction Finance Corp. through 


the bank. After a couple of months 
had passed with no word from the 
RFC, I called the bank and found they 
had had no word from them either, but 
while I was on the phone, the repre- 
sentative of the RFC from Los Angeles 
came in. I took him out and showed 
him the area I was interested in, and 
at first he gave me little hope of getting 
the money. The little homes were so 
small and unpretentious that he couldn’t 
see the value or stability of the deal. 
I really put on my selling clothes and 
convinced him that it was a good deal. 
He went back to Los Angeles and then 
there was more waiting. Finally, I 
called the bank and, when told they had 
heard nothing, I packed up and went 
to Los Angeles to see the RFC. 
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I called the RFC office and was told 
they were discussing my deal and to 
please come in. They welcomed me 
graciously, ushered me into the confer- 
ence room, and one by one, officials 
came in until there were about eight 
sitting at a long conference table to put 
me through a cross-examination that 
should have frightened me to death. | 
was so confident of my deal and the 
necessity of success that | was not the 
least bit frightened. 

Finally, the chairman said, “Mrs. 
Whyman, we don’t feel this is a good 
risk, for those people will move out of 
those little houses after the war, and it 
won't pay out.” 

I replied, “Mr. Angle, you evidently 
do not know my state, the area | wish 
to serve, nor the people in it. You 
don’t know what it means to be in a 
desert with the temperatures running 
as high as 114 F in the shade and little 
shade. You nor your colleagues nor 
those in Washington know what it 
means to have no water and to have to 
haul it anywhere from 4$ to 5 miles be- 
fore you can have a drop to drink or 
wash your or the children’s hands. 
You have nothing to do but reach for 
a faucet, give it a turn, and there is 
water. Most of my people there have 
come from the dust bowl of Kansas 
and Oklahoma with the chicken coops 
on the backs of their Fords and their 
mattresses on top of them, and have 
settled there where they could make a 
$5.00 down payment on a lot and the 
very modest little homes on them, and 
they own them outright and have no 
mortgages. They have lived there and 
built up the community, hauling their 
water from the nearest wells. They 
will not move away after the war for 
that is all they have except their jobs. 
And gentlemen, those people are en- 
titled to water as much as you are and 
I intend to give it to them and I believe, 
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furthermore, that the RFC will help 
me.” 

Mr. Angle said, “Well, Mrs. Why- 
man, you know that if you do not meet 
your payments, the RFC steps in and 
takes over.” 

This really made me mad and I 
braced myself and I looked at him and 
said, “Mr. Angle, | am not one bit 
scared of you, the RFC or anyone else 
taking my water works away from me, 
for you will never do it.” 

They all sat for a few minutes and 
soon he said, “I guess we have learned 
all we need to know here. You will 
hear from us, Mrs. Whyman.” 

The meeting was over and I left feel- 
ing sure that my loan would be ap- 
proved. Three weeks later I got my 
commitment for $17,500.00, the extra 
$2,500.00 to be used for a new well 
and larger storage tank. When the 
papers were drawn up I was called into 
the bank. Upon reading them over, | 
almost fainted for the agreement called 
for the payment of $500 plus interest 
per month upon completion of the 
work. I was so confident, however, 
that I would have enough customers 
and revenue for it to pay off that I did 
not hesitate to sign the papers. My 
dreams came true and | paid it off in 
about 25 years. 

My son, Jack, arrived home from the 
U.S. Navy where he had been for four 
years and was just in time to work with 
the contractor and to make all of the 
connections with the assistance of an 
elderly man in Avondale. In this way, 
he learned the water business and con- 
tinued to work with me. any Lae 
The People Incorporate li 

One day when the new lines were 
approaching the area close to the busi- 
ness part of town, I was ordered to 
appear at a hearing at the corporation 
commission to defend myself. The at- 
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torney for the estate of a man who had 
been serving twelve or fourteen cus- 
tomers for a number of years had ap- 
plied for the commission to delete his 
area from my franchise. I was forced 
then to have an attorney for the first 
time. We won the case as they had no 
prior right to the water nor had they 
objected to my having the franchise 
when it was granted to me in the first 
place. 

Another old-time resident had been 
serving about ten of his own houses 
and buildings, and when my lines ap- 
proached him and he realized he would 
soon have to connect to them, he was 
not very happy. He decided he would 
run me out of town and proceeded, 
together with another customer whose 
water had been cut off for nonpayment 
of bills, to carry a petition to the towns- 
people for incorporation. In due time 
the election came and the majority of 
the citizens voted to incorporate. My 
son, Jack, my attorney, and I attended 
the first meeting of the council and of- 
fered our services in any way that we 
could be of assistance. I also informed 
them that I would sell the system to 
them whenever they were ready and I 
would make liberal terms. I was told 
very bluntly that they were not inter- 
ested and intended to set up their own 
system, and had no intention of dealing 
with me—as a matter of fact they had 
incorporated to get rid of me. 

When we left the meeting, we de- 
cided that there was nothing left for 
us to do but file an injunction against 
the city, and we did so the following 
morning. In the final decision of the 
judge, the council was told it could 
never have a system of any kind until 
it bought me out. My system had 
grown to 325 customers. In the fall 
of 1947, the city council asked for a 
price and after appraisal, they bought 
me out. 
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I thought, when I turned over the 
water system with its 365 customers to 
the council in February 1948, that | 
was out of the water business. But 
about three weeks before | was to leave 
on a trip for Alaska, a group of resi- 
dents in the Fowler district came to me 
in deep trouble. The well from which 
they had been getting water had gone 
dry. The owner of the well had bought 
it, together with his home, with no 
knowledge or information about it ex- 
cept that he would have to read the 
meters and send out the bills once a 
month, He had little money or desire 
to own and operate a water utility. 
The residents had inquired of the cor- 
poration commission and others about 
what to do and were referred to me. 
They came twelve strong to ask me to 
take over. I was not particularly inter- 
ested but after they twisted my arm 
and assured me they would assist in 
every way, I consented. My son and 
I arranged for pump and equipment 
and applied for the franchise and per- 
mit. And again the corporation com- 
mission gave me a permit without op- 
position. I received my franchise and 
permit in the morning and left in the 
afternoon for Alaska, knowing that my 
son would be able to carry on. Upon 
my return six weeks later, the system 
was operating smoothly and continues 


today with just 28 customers. a“ 


Another Water Works pth 


The morning after my return, a man 
who had talked to my son in my ab- 
sence was there to tell me of a run- 
down system for sale in Albuquerque, 
N.M. At first, I couldn’t see taking 


anything so far away, but as August 
and the heat continued, I decided to go 
and see it. The system, consisting of 
325 customers, was in very bad condi- 
tion, the owner having installed any 
kind or size of pipe in any location in — 
any block, but he made me such a won- 
derful offer that I soon found myselt 
deep in the water business again. My — 
son and family moved to Albuquerque 
to live and I commuted between Tolle- 
son and Albuquerque. We immedi- 
ately replaced the small pipe for uni- 
form size, connecting the two wells 
with 6-in. mains. and installing 6- and 
4-in. mains on the most essential 
streets. We drilled another well, mak- 
ing a total of three, installed two new 
pressure tanks, used two 10,000-gal 
tanks as auxiliary storage, connected 
all lines, thus making complete circuits, 
and thereby gave more pressure. With 
these improvements in the water sys- 
tem and no complaints, Federal Hous- 
ing Administration money for housing 
was permitted and the entire area be- 
gan to grow. Then, for the third time, 
a city decided they wanted my system. 
Again we were forced to submit to ap- 
praisal and in just 14 years after we 
took over, we turned the system over 
to the city of Albuquerque, with 600 
customers. nearly double the number it 
had when I bought it. 

Our present system in the Fowler 
district is still small but there is every 
indication that the area will soon start 
to grow and give us more customers. 
We are 3 miles from Tolleson and 6 
miles from Phoenix, and I don’t believe — 
they will want to buy us out for some : : 


time. 
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Underground Water Problems i in odes 
By Kenneth K. Wright 


A paper presented on Apr. 18, a at the California Section Meet- 


ing, Yosemite, Calif., by Kenneth K 


HE recent drought and the marked 

increase in population and irri- 
gated acreage in California have created 
conditions of overdraft in many of the 
underground sources of water supply 
in the state, and these conditions have 
created certain legal problems. 

The principal rights to water in Cali- 
fornia are known as the riparian right, 
the overlying right, and the appropria- 
tive right. 

' The riparian right attaches to prop- 
_erty which borders upon a surface or 
~ underground stream. The right is cor- 
relative with that of other riparian 
owners, and the riparian owner has the 
right to a reasonable use of the custo- 
mary flow of the stream upon riparian 
) property within the watershed of the 
stream. If any portion of the riparian 
ae property transfer from 
} riparian contact or from the land which 
, has such contact, the right, unless pre- 
4 served by appropriate provisions in the 
deed, is lost for all time, even though 
the land is later held in common owner- 
ship with that bordering upon the 
stream (1). 

The overlying right is the right of 
the owner to make reasonable use of 
water upon his property overlying the 
source of supply. This right is also 
correlative with that of other owners 
(2, 3). If there is insufficient water 
to supply the needs of all, under either 
the riparian or the 

it must be shared ¢ 


is severed by 
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other riparian or overlying owners 
(4). Both the riparian right and the 
overlying right are part and parcel of 
the land to which they attach and can- 
not exist independently of the land. 
The appropriative right is a right 
which arises when water is taken either 
from a stream or from an underground 
supply and put to beneficial use; the 
amount put to beneficial use measures 
the right (5). Since 1913 when the 
Water Commission Act (6) was 
adopted, appropriations from streams 
can be made only by filing an applica- 
tion, originally with the Water Com- 
mission, but now with the Div. of Wa- 
ter Resources, and securing a permit 
for such appropriation. Any taking of 
waters without compliance with the stat- 
ute vests no right in the would-be ap- 
propriator (7). There is, however, no 
statutory method for appropriation of 
water from underground basins. Ap- 
propriation is made by taking water and 
putting it to beneficial use (8, p. 198). 
Ground water—water underlying 
land—may be either percolating water 
or water in an underground stream. 
If it is an underground stream—water 
moving in a defined channel—the rules 
applicable to flowing surface streams 
are applicable, and the riparian right 
attaches to lands which overlie or 
border upon the channel. If it is per- 
colating water, as underground water 
is presumed to be, the rules applicable 
to overlying rights apply (8, pp. 191, 
192) 
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Percolating Waters 

Each overlying owner has the right 
to make a reasonable use of water upon 
his land. When there is a surplus, an 
appropriator may take the surplus for 
use on nonoverlying lands or for sale 
and distribution on the lands of others 
(3). Although many entities such as 
cities, mutual water companies, dis- 
tricts, and public and private corpora- 
tions produce water and sell it to 
others for use either upon riparian or 
upon overlying lands, these producers 
do not exercise the riparian or over- 
lying rights of their customers, but 
are appropriators and gain only such 
rights as they may acquire under their 
appropriation or through prescription. 
Overlying and riparian owners, how- 
ever, may, by contract, authorize such 
entities to exercise their overlying or 
riparian rights and deliver them the 
water to which they are entitled, but 
this situation is the exception and not 
the rule (9). 


The Pasadena Decision 


The recent decision of the California 
Supreme Court in Pasadena v. Al- 
hambra (10) determined certain vexing 
problems concerning conflicting rights 
in, and to, a common source of under- 
ground water, and approved the refer- 
ence procedure under which basin-wide 
adjudications may be had and the rights 
of all parties determined. 

Prior to the Pasadena decision the 
various cases involving underground 
waters had arisen only between certain 
producers from a common supply and 
had not involved the rights of all pro- 
ducers therefrom. The case of San 
Bernardino vy. Riverside (3) indicated 
clearly the limitations upon the power 
of the court concerning piecemeal ad- 
judications, and the desirability of hav- 
ing complete adjudications was pointed 
out in the case of Meridian Ltd. v 
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San Francisco (11). has been 
noted, however, such a proceeding for 
underground water was not attempted 
until the Pasadena case. 

The Pasadena case involves an area 
known as the Raymond Basin which 
had been overdrawn for many years. 
The basin was formed by a more or 
less impervious dike, semicircular in 
shape, to the west, south, and east, and 
touching the San Gabriel Mountains 
on the north. The water percolated 
therein with a general movement to- 
ward the south and southeast. The 
draft on the basin from 1913 to the 
date of filing the complaint in 1937 
had been greater than the average 
annual replenishment in all but two 
years. The overdraft was evidenced 
by a gradual but marked lowering of 
the water table. The parties included 
overlying owners and appropriators ; 
some sold and distributed the water on 
overlying lands, and others exported 
water for use on land outside the basin. 
The parties stipulated that the water 
taken by each party was taken openly, 
notoriously, and under a claim of right 
which was asserted to be, and was, 
adverse to each and all other parties. 

The trial court fixed the right of 
each producer in terms of acre-feet per 
year at the highest continuous produc- 
tion of water for beneficial use in any 
five-year period before the filing of the 
complaint by each party, as to which 
there had been no cessation of use by 
the party during any subsequent con- 
tinuous five-year period. Those who 
had not produced water for five con- 
secutive years were decreed to have no 
right. <All rights were then propor- 
tionally reduced so that the total al- 
lowable extractions would equal the 
safe yield or average annual replenish- 
ment. 

In affirming this decision, the Cali- 
fornia Supreme Court held, in brief: 
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1. The rights of riparian and over- 

_ lying owners are prior and paramount 

to the rights of appropriators unless 

such appropriative rights become vested 
by prescription. 

2, Among appropriators, the first in 

time is the first in right, but when the 

_ proper conditions exist, appropriative 
rights may become absolute by the 
running of the prescriptive period. 

3. Prescription as it relates to per- 
olating waters, however, cannot run 
intil there is an overdraft upon the 
source of supply-—that is, unless and 
ntil the average annual replenishment 
is less than the annual take of water 
from the basin—because, as long as 
there is a surplus of water in the basin, 
any person may appropriate and use 
uch surplus without interfering with 
he overlying owners or his prior 
ppropriators. 

4. If a condition of overdraft arises 

d the various producers produce the 

ater under a claim of right and ad- 

ersely to the others, the production 

f each becomes adverse to the pro- 

~ duction of all other producers. If such 
production is continued for five years, 
prescriptive rights arise. 

5. If curtailment is required for the 
protection of the basin, the producers 
are required to reduce their production 

oportionately to the end that the an- 
production will not exceed the 
safe yield or average annual replenish- 
ment of the basin. 
In harmony with these principles, 
the court concluded : 


1. Among the appropriators the 
rights were mutually prescriptive—that 
is, any priority the original appropri- 
ators had by reason of being first in 
time had been lost because of the ad- 
verse uses of those later in time, and, 
therefore, all appropriative rights were 
of equal priority and effect. 
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2. Overlying users either gained a 
prescriptive right or, by their actual 
use of water while the prescriptive 
periods were running, retained a part 
of their original overlying right. The 
result was the same under the condi- 
tions existing in the basin. 

3. As long as there was a surplus 
of water in the basin, the statute of 
limitations would not run—that is, 
there could be no adverse use of water 
between the parties because of the rule 
that so long as there is a surplus there 
is no invasion of the prior rights of 
overlying owners or of the rights of 
prior appropriators. 

4. The invasion of prior rights com- 
menced at the time the overdraft 
started and there was no longer a sur- 
plus. The lowering water table was 
sufficient to charge the parties with 
notice of this invasion of right. 

5. As the pumping by each party in- 
terfered with the ability of every other 
party to continue to take water at the 
same rate in the future, although each 
party at the time could produce his 
needs, the use by each was, in part, an 
interference with the rights of every 
other party, and hence each lost a 
portion of his right, but did not lose 
all of it. In other words, the rights 
were mutually prescriptive and none 
was prior or paramount to any other 
right. 

6. Although an injunction cannot be 
issued in favor of the holder of a prior 
right so long as a surplus exists, such 
holder may bring an action to have the 
priority of right decreed prior to the 
running of the prescriptive period and 
thus protect the right against the ad- 
verse use of others. 

7. The court may approve and en- 
force a practical physical solution of 
the problems as long as there is no 
substantial invasion of the legal rights 
of the parties. 


u 


Aug. 1952 


The court should retain jurisdic- 
tion to enforce the decree and to make 
such modifications as the occasion may 
require. 


The rules of prescription and for- 
feiture that apply to fixing the respec- 
tive rights of the parties have often 
been misinterpreted “and misunder- 
stood. As noted, the right is based 
upon annual use and, in terms of acre- 
feet per year, is the highest continuous 
production of water for beneficial use 
in any five-year period before the com- 
mencement of the action, as to which 
there has been no cessation of use by 
the party during any subsequent con- 
tinuous five-year period. 
junk 

In applying the rules, production is 
computed on the basis of annual use. 
As the use must be continuous, the 
lowest annual production in any one 
year of the five-year period measures 
the right. After the right has been 
acquired, it may be lost by forfeiture 
arising from the nonuse of water for a 
continuous period of five years. As 
the nonuse must be continuous, the 
highest annual use of water, not to 
exceed the right gained under the rule 
of prescription, in any one year in each 
subsequent five-year period will meas- 
ure the right retained. 

An amendment to the California Con- 
stitution adopted in 1928 makes all 
water rights, whether riparian, over- 
lying, or appropriative, subject to the 
rule of reasonable use, and no right can 
be gained to the waste, unreasonable 
use, or unreasonable methods of use or 
diversion of water (12). 

When both surface and underground 
waters form a part of a common sup- 
ply, riparian and overlying owners 
have correlative rights to the supply, 
but both are subject to the rule of 
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reasonable use and both may lose rights .¢ 


by the adverse uses of appropri ators — 
(13). 
Supplementing Supplies 


The answer to water supply prob- | 


lems in deficient areas is, 
more water. More water means, 
marily, water imported from outside | 
sources. Most users, however, rather 
than assume their fair share of this 
burden, continue to pump the local, 
cheaper supply without regard to its 
eventual exhaustion or, if the basin 
borders upon the ocean, its possible or 
even actual contamination by sea water. 

In some areas, special districts, such 
as conservation districts and county 
water districts, have been organized to 
purchase or acquire water from outside 
sources for the purposes of spreading 
it and thus supplementing the deficient 
supply. A tax is levied upon property 
within the district to pay the costs. 
If the district, however, is not coex- 
tensive with the source of supply, some 
of the water may be drained to outside 
areas which do not bear any part of 
the cost. Exporters also benefit at the 
expense of the landowners within the 
district. 

A recent amendment to the Los An- 
geles County Flood Control District 
Act (14) permits the creation of spe- 
cial assessment or taxing zones for the 
purpose of acquiring and spreading 
imported water for the benefit of de- 
ficient areas. 

Section 1005.1 of the California Wa- 


obviously, 
pri- 


ter Code provides for limited relief to 


overdrawn areas. This statute permits — 
a producer to use an alternate supply 
from a nontributary source and to cease 
the use of the local supply without for-— 


feiting his right to the local supply 


because of nonuse. This statute, how- 

ever, will not solve the 

overdraft as it is merely 


problem of 
permissive. 


ty, 


NE 
ae 
: 


the 
_ resumed, the problem would be the 


_ the supplemental water he needs. 


é 


that 


KENNETH 
use of the local supply were 


same as before. The statute, by its 
terms, has effect only in southern Cali- 
fornia. 

The control of pumping by court 
decree, as in the Pasadena case, makes 
it necessary for each producer to seek 
In 
action, a temporary exchange 
agreement was evolved under which 
those with outside sources left their 
share of water, or as much as each 
could, in the gravels for use by those 
who had no such supply, the latter 
paying for the water released to them. 
Most of those who had no supple- 
mental supply have now organized a 
municipal water district which has be- 
come a member of the Metropolitan 


Water District of Southern California 


nd, through it, may purchase Colorado 
iver water to meet their needs. Thus, 
sin-wide adjudication may lead to 
the payment by those benefited of their 


share of the cost of supplemental water. 


The complete adjudication of the 
water rights in a basin is a matter of 
Some magnitude. In the Pasadena 
“ease, the area was highly urbanized, 
and most of the people in the area 
Were served through private or public 
utilities or mutual water companies, 


although there were several parties 


producing water for use on their over- 
lying land. The 28 parties to the case 


_ produced all except 2 per cent of the 


total water production. In the West 
Basin case (15), however, approxi- 


mately 500 parties are involved in- 
cluding extensive farming areas, nu- 
-- merous industries, and a number of 
cities. 
extremely expensive in cases of this 


It would be impracticable and 


magnitude for each party to employ 
engineers and to secure and present 
engineering and other expert evidence. 
~The practice followed in the Pasadena 
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case is peculiarly applicable to similar 
situations and is the reference proce- 
dure provided by the water code. 


Statutory Adjudication 


The proceedings for stream adjudi- 
cations may be initiated by the Div. 
Water Resources. Under these 
proceedings, the producers and claim- 
ants are given notice by publication 
and, when known, by mail. The pro- 
ducers and claimants file their claims 
with the division and a hearing is held. 
The division makes the necessary in- 
vestigation and study, determines the 
rights of the parties, and files its report 
and determination with the Superior 
Court. The parties may file exceptions 
to the report. The matter is then heard 
by the court and a decree is entered. 
In such court proceedings, any party 
may introduce evidence in support of 
his contentions or to overcome the facts 
as determined by the division in its 
report. This procedure is not avail- 
able for adjudication of underground 
sources of water supply (16, 17). 


of 


stream supplies and under- 
ground supplies may be adjudicated by 
the “ling of an appropriate action in 
the Superior Court for a determination 
of the respective rights of the parties 
and for an injunction to restrict the 
production of the parties in accordance 
with their rights, as determined, and 
also for such further restrictions as 
may be required to protect the source 
of supply. Such cases may proceed 
to trial in the ordinary way, or the 
court, either upon its own motion or 
upon motion of any party, may, in 
its discretion, refer the case to the 
Div. of Water Resources, either gen- 
erally, for a determination of all is- 
sues, or specifically, for the determina- 
tion of any particular fact or facts. 


Court Reference Procedure 
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The latter procedure was the one util- 
ized in the Pasadena and West Basin 
(15) cases. As it was felt that the 
reference should be restricted to the 
ascertainment of facts rather than as 
a general reference which might in- 
volve the determination of questions of 
law, the orders, in each case, set forth 
the scope of the investigation. Both 
references require the ascertainment 
of all the physical facts involved, 
however, including the geology and 
hydrology of the area, the produc- 
tion and service areas of the various 
producers, the nature and extent of 
the overdraft, if any, and any recom- 
mendations the referee may have for a 
possible solution of the problems in- 
volved. Judge Collier in the Pasadena 
case recommended that the engineers 
of the parties cooperate with the divi- 
sion in the investigation and develop- 
ment of the various factors involved, 
and most parties, either individually or 
through the organization of groups, 
did so. As a result, when the report 
was filed, no substantial exception was 
made to it except by one party who, 
incidentally, had no engineer working 
with the division on the report. <A 
similar practice was followed in the 
West Basin case. In this manner the 
parties are able to keep fully advised 
of the work being done by the division 
and the nature and scope of its investi- 
gation, and frequently the conferences 
of the engineering group result in sub- 
stantial aid to the division. 

The division, after it completes its 
investigation, prepares a draft of its 
report covering the matters referred 
to it by the court. This draft is then 
served upon all parties and the parties 
may, within 30 days after the time of 
service, file objections to the report 
with the division. The division then 
considers these obiections, and it may 
amend its report either with or with- 
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out hearings. After the division has 
fully considered the objections, it pre- 
pares a final report which is filed with 
the court, and notice of filing is served 
upon all parties. The parties have 30 
days within which to file exceptions 
with the court. Unless a similar ob- 
jection has been filed with the division, 
however, the court need not consider 
the exception. The report of the divi- 
sion becomes prima facie evidence of 
the facts it contains. The trial of the 
case then becomes a trial upon the 
exceptions filed by the various parties 
who are entitled to a full and complete 
hearing on the exceptions, and who 
may introduce evidence to contradict 
or overcome those portions of the re- 
port to which objection has been made 
(18). The court then makes its find- 
ings of fact and conclusions of law and 
enters its judgment as in an ordinary 
case. 

One of the principal benefits of the 
reference procedure is the ascertain- 
ment and accumulation, by a single 
agency, of all of the basic data involved 
—such as logs of wells, production and 
power records, and crop and use infor- 
mation—and it becomes unnecessary 
for the engineers of the several parties 
individually to secure and accumulate 
the information. These basic data are 
then available to all parties and their 
engineers, and any witness not agree- 
ing with the conclusions the referee 
may have reached still has them avail- 
able as a basis upon which to predicate 
his opinion. 


Proposed Remedies 


The initiation of an action for the 
determination of rights, even with the 
use of the reference procedure, is costly. 
The cost to the plaintiff in the Pasa- 
dena case was approximately $100,000. 
Before filing such a complaint, the 
_ must make the engineering 
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studies necessary to determine the ap- 
proximate limits of the basin, the ex- 
istence of an overdraft, the period 
during which the overdraft has existed, 
and the names of the producers so that 
they may be named in the complaint. 
The plaintiff must then bear the ex- 
pense of preparing the complaint and 
serving the parties. When properties 
change hands, the new owners should 
be brought into the case by supple- 
mental or amended pleadings. . Pro- 
ducers who were not known to the 
plaintiff at the time the complaint was 
filed should be made parties by similar 
proceedings. 

It has been suggested that the statu- 
tory adjudication procedure might be 
made applicable to underground wa- 
ters. Several bills have been intro- 
duced in the California Legislature 
during the past four or five years for 
that purpose but have not been adopted. 
Many believed that the bills, as intro- 
duced, did not provide sufficient safe- 
guards against unnecessary adjudica- 
tions or adjudications broader in scope 
than required for the particular prob- 
lem. The bills have also been criticized 
for not providing court control in the 
initial stages of the proceeding so that 
parties could secure relief, through 
court hearings, from improper or un- 
justified action by the division. 
eral committees are now considering 
the problem, and it is possible that 
some relatively inexpensive and effec- 
tive means will be evolved which will 
afford protection to the underground 
sources of supply and the rights of the 
parties involved. Under existing pro- 
cedures, many must forego or lose 
rights because of the expense of as- 
serting or protecting them. 


Sev- 


Conclusion 


The foregoing gives only a bird’s- 
eye view of the legal relationship of 
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parties producing water from an un- 
derground source of supply, of some 
of the problems arising from those 
relationships, and of the legal remedies, 
both existing and proposed, which re- 
late to these problems. It must be 
appreciated that the general . rules 
stated in their application to particular 
facts are subject to various limitations 
and may involve the application of 
other doctrines affecting rights to wa- 
ter, which could not be discussed in a 
paper of this length. It is hoped, how- 
ever, that this background may be of 
some assistance to those who are faced 
with these problems and who must find 
a solution to them. 
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Federal Claims to California Water | 
By W. Coburn Cook 


A paper presented on Apr. 18, 1952, at the California Section Meeting, —- 


Yosemite, Calif., by W. 
EDERAL claims to California’s wa- 
ter cannot be ignored, as they are 
being pressed in various courts. For 
this reason, they are worthy of careful 
consideration. No real attempt is be- 
ing made in this paper to refute or dis- 
pute these claims, but simply to ex- 

amine them. 
aq 


The Fallbrook Case 


A great deal of publicity has been 
given to the Fallbrook case now pend- 
ing in Southern California. This pub- 


licity is due to the wide notoriety that 


has been given to the government's 
claim. From the standpoint of the 
California lawyer and citizen interested 
in preserving California’s rights to 
California water against federal claims, 
the Fallbrook case is alarming.* 


*The 1952 Legislature adopted Senate 
Concurrent Resolution No. 1, referring to the 
Santa Margarita River litigation, as “op- 
pressive and regrettable action brought by 
the United States to adjudicate the water 
rights of the Santa Margarita River threat- 
ens to forever stop the growth and develop- 
ment of the many attractive and productive 
settlements, towns and agricultural commu- 
nities in the Santa Margarita River Basin.” 

Assembly Joint Resolution No. 8, begin- 
ning: “Whereas, a decisive moment has ar- 
rived in the struggle of citizens of California 


Coburn Cook, Attorney, Turlock, Calif. 


The case is entitled United States 
of America vy. Fallbrook Public Utility 
Dist. and Others, and it is now pending 
in the U.S. Dist. Court for the South- 
ern Dist. of California, Southern Div. 
The U.S. government acquired the 
Santa Margarita Ranch, which has ex- 
tensive acreage, for military purposes. 
The ranch lies on the coast and at the 
mouth of the Santa Margarita River 
in San Diego County. In acquiring 
the property, the government acquired 
the private water interests of the ranch 
itself. In the opening pages of its mem- 
orandum of authorities, the government 
states: “The United States of America 


defense,’ which doctrine if carried on under 
a precedent established here would jeopardize 
all water rights in the United States.” 

The Executive Committee of the Irriga- 
tion Districts Assn. adopted a long resolu- 
tion reciting the contentions of the Federal 
Government in the Fallbrook suit and end- 
ing with a plea to the governor and the at 
torney general to resist “aggressively and 
militantly” the claims of the United States 
in the Santa Margarita litigation as a “threat 
to the state water rights in all the non- 
navigable rivers and streams.” The resolu- 
tion also requested the attorneys for the Ir- 
rigation Districts Assn. to take the most ef- 


fective action possible to prevent the estab- 
lishment of a precedent in the Santa Mar- © 


garita River case which would be a dangerous | Ay 


against unwarranted federal encroachment aly 


upon individual and state rights in the ‘Fall- 
brook Water Seizure Case,” concludes: 
“That the Legislature deplores the pending 
federal suit to seize water rights in Cali- 
fornia under a specious guise of ‘national 


precedent throughout the state and the 
nation. 
The California Farm Bureau last year = 
adopted a resolution strongly opposing the 
government's position in the Fallbrook case, 
and directed its attorney to fight the suit. ae 
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acquired, now uses, and in the fore- 
seeable future will use for military pur- 
poses all the rights to the use of the 
water in the Santa Margarita River 
which were owned by the Rancho Santa 
Margarita y las Flores.” The state- 
ment is then definitely made that those 
rights were acquired and are now used 
by the U.S. government for military 
purposes, and that the measure of those 
rights is commensurate with the rights 
of the Rancho Santa Margarita at the 
time they were acquired by the United 
States,* plus whatever increments may 
have accrued by reason of that owner- 
ship through the years. 

It does not appear, on the surface, 
that this is a claim which greatly ex- 
ceeds that of any landowner who would 
acquire such ranch property, but the 
government’s authorities state many 
legal propositions which do not seem 
to be in character with this simple out- 
standing claim. For example, the gov- 
ernment states it is not subject to Cali- 
fornia law in the use of the water. 

It is contended that the United 
States is a sovereign having delegated 
powers, and that within its delegated 
powers it exercises supreme authority. 
Chief Justice Marshall is quoted as hav- 
ing held that the government of the 
union, although limited in its powers, 
is supreme within its sphere of action. 
This proposition, of course, is well un- 
derstood and known to lawyers. 
Among these powers, it is rightfully 
contended, is the power to provide for 
the common defense. Despite all this 
flourish of legal terms, it is stated sim- 
ply that the right to the use of the wa- 
ter is a natural right in the nature of an 


*In its response, the United States also 
claims, in addition to those rights of the 
Rancho Santa Margarita, “whatever rights 
may have accrued by reason of use,” which 
could include “use” based on military needs. 
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interest in real property. Some law- 
yers may question whether the right 
to the use of the water in California is 
an interest in real property, but that 
is a mere technicality. 

It appears sufficient to point out that 
the government, in the opening portion 
of its brief, merely contends for its 
property right. The proposition is 
then advanced, with some degree of 
logic, that the power over the public 
lands is without limitation, and that the 
courts may not say how the trust shall 
be administered, that being for Con- 
gress alone to determine, citing United 
States v. San Francisco (1). It is 
stated that jurisdiction over Camp 
Pendelton has been ceded by the state 
of California to the United States. It 
is contended that the state of California 
cannot limit the United States in the 
use which it makes of the water to 
which it claims to be entitled. 

The United States claimed title to 
the water in broad terms,* and objec- 
tion has been made to the court that 
it should be required to set forth its 
claims more specifically. The United 
States contends, however, that it is 
not required under rules of pleading 
to state anything further than its gen- 
eral claim to fee simple title, and cites 
the case of Ely v. New Mexico and 
Arizona Railroad (2). The govern- 
ment’s position as stated in its brief 
appears, on the surface, to be no dif- 
ferent than the statement of any per- 
son seeking to quiet title to a piece of 
land or to water. In other words, 
without admitting that any of the de- 
fendants have any claims, the govern- 
ment, by making the broad statement 


* In its complaint, the United States claims 
“a paramount right to 35,000 acre-ft of water 
annually from the Santa Margarita River.” 
This amount is greatly in excess of the aver- 
age flow of this river. cs 
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of ownership, requires the defendants 
to set forth their own individual claims 
of right. 

This approach, when taken by the 
government, is startling,* but never- 
theless the claim is definitely qualified 
by the statement that the government 
only claims the rights that it obtained 
in the river by acquisition of the Camp 
Pendelton site. Of course, the gov- 
ernment had in its possession detailed 
information on the vested rights of the 
thousands of defendants in the case, 
and in all conscience, the government, 
which is our parens patriae, should have 
admitted the existence of all such 
rights had it wished to act in good 
faith and common decency. 

To sum up in the government’s own 
language, a question is asked and 
answered : 


Does the United States claiin that the 
military purposes are riparian or appro- 
priative? The United States declares 
that the rights to the use of the water 
were acquired from the Rancho Santa 
Margarita. Those rights are presently 
used for military purposes. The measure 
of the rights are those owned by the 
Rancho Santa Margarita at the time of 
the acquisition, plus such rights as may 
have been acquired through use, an ele- 
ment which must remain undetermined 
until evidence has been evaluated. Those 
facts will present the fundamental ques- 
tion of whether the state law under the 
circumstances will control. Response to 
that question, it is respectfully submitted, 
will be in the negative, for exclusive 
jurisdiction of the properties resides in 
the United States, and Congress alone is 
the lawmaking body respecting those 
properties. 


* The government’s claim of “paramount” 
rights in the Fallbrook case is stated in the 
exact language used by the Supreme Court 
in its decision taking all control over the oil 


Thus, the government’s position is 
stated. It is understood, however, that 
in an exchange of communications be- 
tween the Attorney General of Cali- 
fornia and the U.S. government, the 
government has further stated that its 
position is exactly as stated in the gov- 
ernment’s brief in its answer to the 
various petitions of the defendant— 
namely, that it asks merely that its 
rights be established pursuant to law 
relating to its water rights as an owner 
of the Santa Margarita Ranch. 

The California Attorney General 
states that the U.S. Attorney General 
has stipulated that in this action, Cali- 
fornia law will prevail, and that the 
federal government is to obtain no 
greater water rights than any other 
private individual would obtain by pur- 
chase of the Santa Margarita Ranch. 
This stipulation reads: “That in this 
cause, the United States of America 
claims only such rights to the use of 
water as it required when it purchased 
the Rancho Santa Margarita, together 
with any rights to the use of water 
which it may have gained by prescrip- 
tion or use or both since its acquisition 
of the Rancho Santa Margarita..” An- 
other portion states: “that the rights 
of the United States of America to the 
use of water herein are to be measured 
in accordance with the laws of the State 
of California. The stipulation is dated 
Nov. 29, 1951.* 

* Nearly a month later, Veeder filed a 
pleading entitled in the government's plead- 
ing, “Reply of the United States of America 
to Answer of Fallbrook Public Utility Dis 
trict,” dated December 22, 1951, in which the 
following allegations appear: 

The United States of America . . . reaffirms 
the allegations of the complaint that the State 
of California ceded exclusive jurisdiction over 
the lands comprising the military establishments 
described in the complaint, including the rights 
to the use of water, the subject matter of the 


complaint. 
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A somewhat different claim is made 
in the case of U.S. v. Alpine Land & 
Reservoir Co. and Others, now pend- 
ing in the U.S. Dist. Court at Carson 


The Alpine Case 


City, Nev. In this action, which was 
filed in May 1925, and is as yet uncon- 
cluded, the United States, on behalf of 
the Reclamation Bureau, seeks title to 
more water than the Carson River Ba- 
sin produces. 

The complaint alleges that on July 2, 
1902, the United States was the owner 
of the usufruct and had the usufructu- 
ary right to all the waters of the Car- 
son River and its tributaries not previ- 
ously appropriated in accordance with 
law, and that the United States on that 
date did, by withdrawal from entry of 
the lands owned by the government in 
certain counties in Nevada, and pre- 
sumably, or by inference, by withdrawal 
subsequently from entry of certain lands 
in Alpine County, Calif., reserved from 
further appropriation and appropriated 
for its own use so much of the waters 
of the Carson River as it required for 
the Newlands Project in Nevada. In 
its complaint, the government asks for 
5,000 cfs of water in addition to cer- 
tain vested rights which it claims, the 
total amount of which is greatly in ex- 
cess of the average flow of the Carson 
River. 

The Carson River originates in Al- 
pine County. There is an East Fork 


Specifically denied is the allegation that the 
rights of the United States are limited to the 
riparian uses and purposes on that portion of 
the Rancho Santa Margarita which is riparian 
to the stream. 

The rights of the United States in the Santa 
Margarita River, to which it succeeded at the 
time of the purchase of the Rancho Santa Mar- 
garita, entitle it to quantities of water which far 
exceed the supply of water available in the 
Santa Margarita River, leaving none for appro- 
priation of the character asserted by the Fall- 
brook Public Utility District. 
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and a West Fork which join in Nevada 
and eventually empty into what is called 
the Carson Sink. The watershed, how- 
ever, is almost exclusively in Alpine 
County, Calif. Alpine County’s agri- 
cultural resources are not fully devel- 
oped. The county did not learn in any 
official manner that this action was 
pending or its possible effect until Janu- 
ary 1952, at which time, through the 
office of the author, as District At- 
torney of Alpine County, it made 22 ap- 
plications to appropriate water in the 
county under the provisions of the gov- 
ernment code which permits such ap- 
propriation for the benefit of the county 
and its inhabitants. The case has not 
yet proceeded to judgment, and the 
county is seeking to intervene in the 


action. 
Government’s Contention = 
The significance of the government’s 
brief is such that it warrants being 
quoted and explained at length. What 
follows is the government’s position, 
given either in direct quotation 
(smaller type) or in substance: 


A. On July 2, 1902, and at all times 
thereafter, the United States was the 
exclusive owner and had the unrestricted 
right to the use and control of all the 
then unappropriated waters of the Carson 
River and its tributaries. 

1. The title of the United States to the 
unappropriated waters of the Carson 
River is derived from the cession to it 
of the territory embracing the basin of 
the river, and not from Nevada. 

a. The United States, by the cession to 
it from Mexico in 1848 of the territory 
embracing the basin of the Carson River, 
became the owner of all rights to the 
waters in the stream and its tributaries. 


Mexico by treaty with the United 
States in the year 1848 ceded to the 
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cluded the entire region drained by the 
Carson River and its tributaries. By 
this cession the United States acquired 
“the entire dominion and sovereignty, 
national and municipal, federal and 
state” over the ceded territory, and 
became the owner of all property rights 
of any kind in the ceded territory, with 
the exception of such property rights as 
had passed into private ownership 
under one of the former governments 
(3-5). 

There is, therefore, no question, from 
the government’s point of view, but 
that, following the cession, and_be- 
fore states were created from the ceded 
territory and admitted to the union, 
the United States not only had sole 
political authority over the Carson 
River, but was the owner of all rights 
of property in the waters of that 
stream (6, 7). 


b. The right to appropriate and use the 
waters of nonnavigable streams did not 
pass to the states upon their creation and 
admission to the Union, but remained in 
the United States. 


New States 


The government then argues that 
each new state, upon its creation and 
admission to the union, was automatic- 
ally vested with the same political pow- 
ers within its boundaries that the older 
states possessed within theirs—that is, 
with the political powers which had not 
been conferred upon the federal govern- 
ment by the Constitution, or reserved to 
the people themselves. But the prop- 
erty rights of the United States which 
were situated in the new state did not, 
as a general rule, pass to the state upon 
its creation, but remained in the United 
States (8). The decisions of the U.S. 
Supreme Court may fairly be said to 
have settled conclusively that rights to 


appropriate and use the waters of non-— 
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navigable streams are property rights 
which did not pass to the states by 
force of their creation and admission 
into the union. 

The common law, the United States 
contends, both in this country and in 
England, made a sharp distinction be- 
tween the nature of rights in navigable 
and nonnavigable streams and lakes. 
According to that distinction, the wa- 
ters and beds of nonnavigable streams 
and lakes are held to be the private 
property of riparian owners, subject 
to no proprietary interest of the Crown, 
in Iengland, or of the states, in this 
country (3, pp. 11-14; 9, pp. 410-415). 
The waters and beds of navigable 
streams, on the other hand, belong to 
the Crown and to the states because the 
primary uses of such streams and lakes 
—navigation and fishing—are rights of 
the general public. 

Political power attends this proprie- 
tary title in England, and likewise in 
this country, subject, of course, to the 
power of the United States under the 
commerce clause and other provisions 
of the Constitution. One may compare 
Arizona v. California (10) and United 
States v. Appalachian Electric Power 
Coa. 

When the Supreme Court deter- 
mined whether title to the beds of 
streams and lakes passed to new states 
upon their creation and admission to 
the union, or remained in the United 
States, it held that this distinction 
which the common law makes between 
navigable and nonnavigable streams 
and lakes was decisive (9,12). It has 
been settled, accordingly, that title to 
the beds of navigable streams and lakes 
passes to the states upon their creation 
and admission to the Union (3, 12- 
14), whereas title to the beds of non- 
navigable streams and lakes remains 
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contrary dictum expressed in Kansas 
v. Colorado (20) was unsupported 
when given and must be considered 
overruled by subsequent decisions. 
The government has further stated: 


While actual holdings of these deci- 
sions deal with the beds of streams and 
lakes, there is no difference in principle 
between title to the beds and title to the 
waters themselves, and the early opinions 
enunciating the distinction between rights 
in navigable and in nonnavigable streams 
show clearly that the consequences of this 
distinction were thought to attach equally 
to the waters themselves and to the beds 


(9, p. 411; 12, p. 231; 21). 


In Howell v. Johnson (22), it is said 
that title to the waters of nonnavigable 
streams remained in the United States 
(see also 23-25). In California Ore- 
yon Power Co. v. Beaver Portland Ce- 
ment Co., (26, p. 163), Ickes v. Fox 
(27), and Brush yv. Commissioner 
(28), the court spoke of waters as a 
part of or belonging to the public do- 
main of the United States. Numerous 
other state and federal decisions deal- 
ing with acts of Congress to be dis- 
cussed immediately hereafter recog- 
nize, as do the statutes themselves, 
that the title of the United States to the 
waters of the streams of the public do- 
main country was unaffected by the 
creation and admission of new states. 
If these statutes and decisions permit 
any doubt, the doubt relates only to 
the title of the states in the waters of 
navigable streams and not to that of 
the United States in nonnavigable wa- 
ters. Many of the opinions fail to ex- 
cept from the title of the United States 
waters of navigable streams, although 
the cases in fact concern nonnavigable 
streams. 


Acts of 1866, 1870, and 1877 


Following the discovery of gold in 
1848, proceeds the government’s state- 
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ment, there was a large influx of set- 
tlers into California and adjacent re- 
gions. The United States had obtained 
those territories from Mexico only in 
that year, and for some years there- 
after Congress made no provision for 
acquisition of the title of the United 
States to the lands, minerals, or wa- 
ters of that region. The settlers never- 
theless took out the gold, set up mills 
for the reduction of ores, and engaged 
in agriculture. Water was necessary 
for mining, and, because the land was 
arid or semiarid, for irrigation, and 
the settlers took it from the streams. 
In the silence of Congress, rules es- 
tablished by each community, and later 
sanctioned by state and _ territorial 
courts and legislatures, regulated both 
mining and the appropriation and use 
of water. For the appropriation and 
use of water, the rule was adopted that 
first in time is first in right, the origin 
of the appropriation system of water 
law. 

The Homestead Act, passed in 1862, 
and the Pacific Railway Act, passed in 
1864, enabled the settlers to acquire the 
federal title to nonmineral lands. By 
the Act of July 26, 1866 (29), Con- 
gress finally acknowledged, as by af- 
firmance of a tacit grant from the 
United States, the validity of such 
mining claims and water rights of the 
settlers as were recognized by local 
law. Regarding water rights, Sec. 9 
of the Act states : 

That whenever, by priority of posses- 
sion, rights to use of water for mining, 
agricultural, manufacturing, or other 
purposes, have vested and accrued, and 
the same are recognized and acknowl- 
edged by the local customs, laws, and the 
decisions of courts, the possessors and 
owners of such vested rights shall be 
maintained and protected in the same... . 


This provision acknowledged, in op- 
position to the rights of the United 
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States, existing rights to appropriate 
waters in the streams of the public do- 
main (the term “public domain” is used 
herein to refer to all lands owned by 
the United States). It did not, how- 
ever, state explicitly whether rights of 
appropriation could thereafter be ac- 
quired. 

In California Oregon Power Co. v. 
Beaver Portland Cement Co. (26, 55S. 
Ct. 725.8), the court, in referring to 
the Act of July 26, 1866, and other acts 
said: 
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The effect of these acts is not limited 
to rights acquired before 1866. They 
reach into the future as well, and ap- 
prove and confirm the policy of appro- 
priation for a beneficial use as recognized 
by local rules and customs, and the legis- 
lation and judicial decisions of the arid 
land states, as the test and measure of 
private rights in and to the nonnavigable 
waters on the public domain. 


This was followed by the Desert 
Land Act, Mar. 3, 1877 (30), which 
states : 


All surplus water . . . upon the public 
domain ... shall remain free... for... 
appropriation . . . for irrigation, mining, 
and manufacturing purposes. .. . 


The question of whether private 
rights of appropriation are derived from 
the United States or the state has at- 
tracted little attention in the Supreme 
Court. The government feels, how- 
ever, that the decisions construing the 
Acts of 1866, 1870, and 1877 show 
clearly that the Supreme Court re- 
gards private rights of appropriation 
as derived from the United States under 
those acts. 

In Atchison vy. Peterson (31), the 
earliest case under the Act of 1866, 
Field, after stating the limitations im- 
posed by the common law upon a 
riparian landowner’s use of the waters 
of a stream, remarked : 
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But the government being the sole 
proprietor of all the public lands, whether 
bordering on streams or otherwise, there 
was no occasion for the application of 
the common law doctrine of riparian 
proprietorship with respect to the waters 
of those streams. 


In other words, the United States, as 
the sole owner of all rights in the wa- 
ters of the stream, could use or dispose 
of those waters as it pleased ; it was not 
subject to the limitations which the 
common law imposed upon each ri- 
parian landowner for the benefit of the 
others. 


Thus concludes the substance of the 
government’s brief in the Alpine case. 


Other Federal Claims 

The government has_ successfully 
claimed title to the tidelands surround- 
ing the shores of the United States. 
There are further conceivable bases for 
making claims, such as the navigability 
of streams, and recently an incident 
has occurred that amounts to a claim 
to California water by first form with- 
drawal from entry of lands of the 
United States on the Feather River and 
several other California rivers. Thus, 
in one way or another, the United 
States is asserting definite claims and 
title to California water by the use of 
public agencies such as the Central 
California Project. The government 
also has the power of eminent domain, 
which it can use most effectively. 

Recently another significant develop- 
ment has occurred in the Alpine case. 
As stated, the government filed its 
initial suit in 1925. At a recent meet- 
ing with the project engineer of the 
Lahontan Basin area, it was learned 
that recently the government brought 
from Denver and Salt Lake a staff of 
24 engineers and other personnel who 
have opened an office in Carson City. 
the original suit the place 
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of diversion of Carson River waters 
was at Lahontan Dam for the Newlands 
Project, the government now does not 
know where the place of diversion will 
be. Its representatives state frankly 
that they are in process of revising the 
entire project and the intention is to 
tie in not only the East and West Forks 
of the *Carson River, which arise in 
Alpine County, California, but also the 
entire Truckee basin, including Lake 
Tahoe itself, which will be brought into 
the plan by a tunnel which will be 
drilled into Lake Tahoe from Washoe 
Valley. 

Thus there seems to be no end to the 
government’s interest in California wa- 
ter. It seems desirable that the Cali- 
fornia law recognizing riparian rights 
and establishing a system of appropri- 
ation for beneficial use ought to be made 
to apply uniformly. Whether this law 
can be sustained, only the courts or 
Congress can say. 
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By Finley B. Laverty 


A paper presented on May 7 


County F hood Control Dist., 


ANY localities in this country are 

drawing on their ground water 
savings account. Too few have real- 
ized that if the draft on these natural 
underground reservoirs continuously 
exceeds the supply, depletion of re- 
maining supplies in storage makes use 
of an asset which will not be replaced. 
Some areas, particularly in the South- 
west, have discovered the shortage in 
their ground water account by nearly 
exhausting it; other areas have found 
it so concentrated with pollutants that 
further use is doubtful. In such areas, 
study and experience in replenishment 
through ground water recharge meth- 
ods have progressed. This progress 
has produced engineering data on re- 
charge methods, and information about 
costs and value of water saved and 
stored in relation to other possible 
sources of supply. 

Ground water recharge through 
stream beds is a principal part of the 
hydrologic cycle, and is, hence, ageless. 
Sewage water salvage is as old as the 
use of cesspools. But the underground 
storage of water that would otherwise 
be wasted to the ocean, and of sewage 
plant effluents and cooling water wastes 
is a relatively recent endeavor. <Ac- 
complishment of water conservation by 
underground storage involves data 
analysis, research, field tests, and de- 
velopment of structures and operation 
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procedure. As the water works pro- 
fession is principally interested in the 
development and means of adding 
to ground water storage, this paper dis- 
cusses recharge methods, water quality, 
rates of recharge, and costs. Refer- 
ences are to be made to papers which 
describe other aspects of ground water 
recharge. 

As is usual in the Southwest, south- 
ern California obtains more than two- 
thirds of its water supply from wells. 
Surface reservoir sites of appreciable 
capacity are scarce, but ground water 
basins, capable of being operated as 
reservoirs, are plentiful. Thus, the 
study of geology, capacity, formation 
yield, supply, consumptive use, and safe 
yield are prerequisites for the deter- 
mination of location ans, size of water- 
spreading grounds. 


Surface Spreading 


Except for natural stream bed perco- 
lation, two types of spreading develop- 
ment are used when clays or other tight 
materials do not separate the land sur- 
face from the ground water body: [1] 
the ditch-and-furrow method, and [2] 
the basin method, These methods are 
merely adaptations of irrigation prac- 
tices of long standing. 

The ditch-and-furrow method is gen- 
erally used in areas of very rough or 
sloping terrain, where land is plentiful 
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and inexpensive, and where the water 
may at times have a heavy silt content. 
Canals and ditches are laid out approxi- 
mately on contours, with sufficient 
slope to prevent deposit of the sus- 
pended material, yet flat enough to pre- 
vent scour of the waterways. Because 
of variation in soil across the spreading 
area, the proper slope is often difficult 
to determine, but it may be corrected 
after construction by installing check 
gates. 

The ditch-and-furrow method can be 
modified by installing main canals that 
are as broad as practicable and have 
a shallow depth, from which smaller 
ditches lead the water out at regular 
intervals and spread it over the ground, 
much in the same manner as flood irri- 
gation. Water not absorbed by the 
flooded area flows to the next lower 
main distribution canal by which it is 
again distributed to a series of smaller 
ditches and their flooding area. 

The advantage of the ditch method 
and its variations is the low cost of 
maintenance and operation after the 
works are correctly installed. When 
the works are constructed so that the 
main channels may be flushed, the 
method will handle a greater silt con- 
tent than any other type. An objection 
to this system is the low percentage of 
the total spreading grounds in direct 
contact with the water—usually not 
more than 10 or 12 per cent as com- 
pared with 75 or 80 per cent for basins. 

The basin method, in its simplest 
form, involves the construction of dikes 
or small dams at regular intervals 
across the abandoned natural channels 
on a debris cone. More complex de- 
velopment is often on former river-bed 
areas or other porous land outside of 
controlled channels. The water is led 
into the upper basin by means of a 
canal, and from succeeding basins, as 
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each fills, it spills to the next; or the 
canal may continue, and feed basins on 
each From the last basin, the 
waste water is returned to the flood 
channel. The upper basins may serve 
as desilting ponds and prevent exces- 
sive silt from being deposited in the 
lower ponds. Depending upon the ter- 
rain, basins vary in size from less than 
1 acre to as much as 10 acres. Flash- 
board type checks and turnouts control 
canal and basin water levels. During 
recent years the basin method has been 
used predominantly in areas where 
economic use of land is important. 


side. 


Percolation Rates 


Percolation rates are normally ex- 
pressed in cubic feet per second per 
wetted acre, or double this figure, as 
acre-feet per wetted acre per day which 
is synonymous with depth of percola- 
tion in feet per day. Experience indi- 
cates that for fine, sandy soils where 
the ground water table is in contact 
with the water being spread, rates may 
be as low as 0.5 cfs per wetted acre 
for spreading periods of several months. 
The opposite extreme is encountered in 
rates of 5 to 8 cfs per wetted acre for 
coarse, gravelly terrain where the water 
table remains below the spreading 
grounds. Spreading rates are affected, 
of course, by water quality, particularly 
suspended solid content. It has been 
found that suspended solids exceeding 
25 in size will settle in transit through 
an upstream reservoir, or in the initial 
two or three spreading basins, whereas 
the finer silts will settle more slowly 
with the water throughout the project, 
thereby gradually sealing basin beds. 
Therefore, long periods of operation 
with high suspended solids may silt 
basins or furrows to such an extent that 
dewatering, drying, and cultivation are 
necessary. Hence, to retain percolation 
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volume where silty water is handled for 
continuous periods of many weeks, the 
area of the spreading grounds must be 
extended in order to permit alternate 
use of basins or furrows. 

In Los Angeles County, the dams 
which regulate storm flows for spread- 
ing were built primarily for flood con- 
trol. Consequently, the reservoirs are 
operated primarily for flood regulation 
during the period of greatest likelihood 
of severe storms—from December into 
March. During this period, regulated 
releases often increase contributions to 
ground water from stream bed percola- 
tion, and off-stream spreading grounds 
are operated whenever the quantity of 
water stored and the probable period 
between storms warrant. After the mid- 
dle of March, flood-control-regulating 
capacity is gradually encroached upon 
until the middle of April, when all 
available surplus stream flow is stored. 
This accumulated storage is used for 
direct domestic and agricultural sup- 
ply, and any storage beyond these needs 
is put into the underground basins by 
percolation in channels and spreading 
grounds. In this manner the cycle is 
completed and the reservoirs are ready 
for flood regulation before the next 
storm Hence, the costs of 
spreading are independent of reservoir 
expense and include only development 
of the grounds, interest and depreci- 
ation on investment, and maintenance 
and operation expenditures. 

The total cost currently averages from 
$2.00 to $8.00 per acre-ft, depending 
upon the availability of cheap land. 
Although such costs for supplementing 
ground water supply are considered 
high in many parts of the country, in 
Southern California they are less than 
20 per cent of the value of water in 
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the ground, measured in terms of the 
only other available source—Colorado 
River water. In this area there are 
many ground water basins which have 
been considerably overdrawn. In the 
basins that have been adjudicated and 
their safe yield determined, pumping 
has been limited to the safe yield. The 
Colorado River supply is used as a sup- 
plement. Thus, the capital and opera- 
tion and maintenance costs to secure 
Colorado River water become a meas- 
ure of the value of any other supple- 
mental supply. Economic _ factors, 
therefore, are the key to the develop- 
ment of any water conservation meas- 
ure and, until the cost of spreading has 
been compared with costs of other 
sources of supply, it may not be reason- 
able to assume that ground water re- 
charge is the best solution to a water 
supply problem. 

A more detailed description of meth- 
ods and rates of surface spreading re- 
charge, together with related problems, 


has been given by the author (1). ry 


Well Recharge Kg 

When the porous surface formations 
are not contiguous to the ground water 
because of impervious subsurface mate- 
rial, surface spreading is ineffective. 
Under these conditions, well recharge 
is the principal method used for supple- 
menting ground water supply. If the 
impervious subsurface material is shal- 
low but the water table deeper, such 
devices as cesspool type holes filled with 
sand or gravel may penetrate the tight 
material and be effective in recharging. 
If the impervious material extends to 
a depth of more than 40 ft from the 
ground surface, more or less standard 
wells have been used for recharge. 

A survey of the history of well re- 
charge throughout the country indi- 
cates that the method has been only 
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moderately successful. Much of the 
difficulty has developed in attempting 
to sink water of poor quality, both 
chemically and bacteriologically. In 
the more successful ventures, the water 
introduced has approached drinking 
water standards and considerable chlo- 
rination has been utilized to inhibit 
growth of bacteria and development of 
slimes in the area surrounding the well 
casing. Tests in 12- to 16-in. diameter 
wells have indicated that flows from 
200 to 900 gal per min with 15+ ppm 
chlorination may be injected continu- 
ously for a month or more before re- 
development. Closed-circuit well in- 
jection (cooling water) in which no 
oxygen is introduced, may equal this 
performance without chlorination. 
Costs for installation, redevelopment, 
injection, and treatment are high and 
may range from $15 to $25 per acre-ft. 
Thus, it appears that well injection will 
only solve special problems where the 
value of water is high, or a secondary 
value is to be achieved. Such a sec- 
ondary value, in reality primary, is that 
of well injection to prevent sea water 
intrusion along the shore of the West 
Coastal Basin in Los Angeles County. 
Sea water intrusion has progressed as 
much as 8,000 ft inland because of 
heavy pumping draft and ground water 
depletion to as much as 60 ft below sea 
level. To save this valuable ground 
water basin, it is proposed to build a 
ground water pressure mound under 
the capping clays by injecting fresh 
water into a row of recharge wells. 
This development is currently in the 
research stage, utilizing a short line of 
wells, and has been described by the 
author (2). 


Sewage Reclamation 


In addition to normally usable water 
or flood water, sewage effluents have 
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become the subject of research as a 
source of recharge. Tests performed 
by the Los Angeles County Flood Con- 
trol Dist. at the Azusa and Whittier, 
Calif., sewage treatment plants have 
been reported by Stone and Garber (3). 
These tests established the feasibility 
of alternating basin percolation of ef- 
fluents having a biochemical oxygen 
demand up to 30 ppm at rates up to 0.5 
cfs per wetted acre in coarse gravel 
where the depths to ground water ex- 
ceed 10 ft. Although no conclusive val- 
ues were obtained from the finer soils 
at the Whittier location, it is probable 
that higher values can be handled safely 
with these soil conditions. Throughout 
these tests, samples of the percolating 
water were taken from the ground at 
depths of 7 ft and less, and there 
was no showing of Esch. coli in sam- 
ples at the 7-ft depth during continuous 
basin runs of more than one month, as 
long as the limits mentioned above were 
observed. This finding indicates that 
salvage of ground water supply from 
simple sewage treatment is practical if 
the sewage plant is not the terminus of 
all wastes. Sewage influent, such as 
some industrial wastes which would 
have qualities damaging to the ground 
water, must be carefully screened by 
laboratory analysis, and a_ separate 
means of disposal of these flows should 
be made available. If trunk sewers to 
the ocean or other outfall locations ex- 
ist, it appears practical to practice sew- 
age reclamation—that is, construct 
treatment plants and develop spreading 
grounds—for volumes of 30 to 50 mgd 
at a cost of $40 to $50 per mil gal con- 
served ($12+ to $16+ per acre-ft), 
if the large initial plant cost is spread 
over a 40- to 50-yr financing period. 
In communities where sewer develop- 
ment is replacing cesspools, this means 
of preventing loss of a previous ground 
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water source may be important if no 
more economical source of water sup- 
ply appears to be possible. <A careful 
study of sewage reclamation has been 
made by Arnold, Hedger, and Rawn 
(4). 
Conclusion 
It may be said that: [1] the basin 
method is the most practical method for 
surface water spreading if suitable land 
is scarce or expensive; [2] fairly silty 
water may be utilized if basins are 
scraped or cultivated after each few 
months of operation; [3] 
spreading infrequently recurrent flood 
waters have not exceeded $8.00 per 
acre-ft for installation and operation; 
and |4] the economics of all sources 
of supply, in relation to the useful ca- 
pacity and yield of a ground water 
basin, should be carefully studied before 
comparing with the cost of ground wa- 
ter recharge. Well recharge to reach 
aquifers beneath impervious strata re- 
quires considerable research before it 
can be said to be a uniformly successful 
operation. Methods are now being 
evolved, however, which indicate possi- 
ble success of continuous well recharge 
where the objectives warrant—such as 
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repelling sea water intrusion. Sewage 
reclamation for ground water recharge 

is indicated to be thoroughly feasible if 
the large-scale development costs are 
spread over a sufficient period of time, : 
and if careful control is maintained to Ve 
prevent pollution of ground water by 
deleterious influents. 

It would seem most important to en- 
courage more intensive study of the ca- 
pacities and safe yields of valuable sub- 
terranean reservoirs, in order that 
proper planning may permit salvage of 
available water resources by the most 
economic methods. 
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RTIFICIAL recharge of under- 

ground aquifers, the topic being 
studied by Task Group E4-B, is a broad 
one. Its effect on present and future 
sources for water works supplies will 
require careful study and much re- 
search for proper evaluation. 

As a beginning, the committee de- 
cided to obtain information on the ex- 
tent to which artificial recharge is 
presently being practiced in this coun- 
try, and to ask those responsible for 
the development, utilization, and con- 
servation of water resources in_ the 
various states about the need and pos- 
sibility of applying artificial recharge 
to solve local and regional water sup- 
ply problems. The group also felt it 
advisable to examine the literature on 
the various methods employed in re- 
charging ground water aquifers and 
their results, in order to obtain a 
broader view of the problem. With 
this information the group felt it could 


intelligently determine what aspects of 
the subject require attention and future 
study. 
Legislation 

A questionnaire was sent to the wa- 
ter resources agencies in all 48 states 
requesting information on the extent 
to which recharge is being practiced, the 
potentialities for it, and the future need 
for controlling legislation. A total of 
110 questionnaires were sent out, 76 of 
which were returned from 45 states. A 
wealth of information has been received, 
many of the questionnaires being re- 
turned with supplemental statements 
and reports. 

Of special interest is the fact that of 
the 45 states reporting, only one re- 
quires that water taken from the ground 
be returned to the ground after it is 
used. New York State has such a law 
that applies only to water obtained di- 
rectly from wells within Long Island, 
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where the encroachment of salt water 
threatened the island’s fresh ground 
water supply approximately 15 years 
ago. 

In fourteen states, individuals in the 
water resources field felt that some 
legislation on the return to the ground 
of water used for air conditioning or 
other cooling purposes should be con- 
sidered. Some of these individuals 
thought that the laws should not ap- 
ply generally over the state but only to 
areas where water supplies are critical. 
The opinions on the question of legis- 
lation governing the return of unpol- 
luted surface and treated waste waters 
were approximately the same as those 
expressed for return of waters used for 
cooling purposes. 

Replies from the states to the ques- 
tionnaire indicated that 33 states have 
the power to regulate the underground 
disposal of waste waters. In 9 of these 
33 states, however, individuals also re- 


plying to the questionnaire reported 
that the state did not have such pow- 
Jecause of these conflicting an- 
swers, it is felt that some replies may 
not be exactly correct as some state 
boards of health have such power under 


ers. 


their general health laws whereas 
others do not. The subject of under- 
ground disposal of waste waters is be- 
ing studied by Task Group E4-C. The 
question of underground disposal of 
waste waters was included in the ques- 
tionnaire to determine whether or not 
there are state controls to protect the 
sanitary quality of ground water sup- 
plies where artificial recharge is being 
practiced extensively. 


Present Practice 


Four questions were asked to deter- 
mine the extent to which artificial re- 
charge is being practiced—whether on 
a regional basis, for a specific public 
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supply, for a specific industrial sup- 
ply, or for a specific irrigation supply. 
Four states reported that artificial re- 
charge was or is being practiced in the 
state on a regional basis with various 
types of ground water supplies. Ten 
states reported recharging projects for 
a specific public water supply. Re- 
charging has been or is being conducted 
in nine states for a specific industrial 
supply and in eight states for a specific 
irrigation supply. The majority of the 
projects reported are in California and 
in the Eastern Seaboard states. In the 
other states reporting, artificial re- 
charge has been limited to one or twe 
projects that are not extensive in size 
The information collected indicates that 
recharging of ground water aquifers is 
extensive in areas of salt water intru- 
sion and in areas where the demand for 
ground water is increasing and water 
sources are somewhat limited. 

Answers to the question on the use 
of treated waste waters for recharging 
aquifers indicate that this practice is 
viewed with extreme caution and some 
apprehension. Seven states reported 
that domestic or industrial waste waters 
were being used to recharge aquifers 
in one way or another, such as land 
disposal of wastes incidental to sewage 
disposal, and the use of cooling water 
from a gas plant. The only reported 
incident of effluent from sewage and 
industrial treatment plants being used 
for recharge purposes was on Long 
Island. 

Reports from 38 states indicated that 
there were areas in the states where 
recharge of aquifers, although not cur- 
rently practiced, would be possible. To 
the question whether studies had been 
made to determine the possibilites and 
relative economic benefits of recharg- 
ing aquifers with waste waters, in- 
cluding storm flow, as compared with 
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the possible development of new sources 
of supply, either internally or by import, 
six states reported that some studies 
had been made. Thirty states felt that 
such studies should be made, and 24 
states felt that the practice of recharg- 
ing aquifers is likely to be the solution 
to some of their future ground water 
shortages. Two states reported that 
recharge was being practiced primarily 
to prevent salt water intrusion, four 
states to conserve water generally, and 
26 states to solve specific water 
problems. 
Literature 

Under a state cooperative program, 
Fred H. Klaer and others of the U.S. 
Geological Survey are preparing a bib- 
liography on artificial recharge. Cop- 
ies of the preliminary list of references 
were obtained and distributed to mem- 
bers of Task Group E4-B. It 1s the 
intention of the committee to abstract 
as many as possible of the reports listed 
in this bibliography in an effort to study 
the various recharge problems in dif- 
ferent areas, the different techniques 
used, the results obtained, and any sig- 
nificant trends which may be develop- 
ing in this field. For the purpose of 
making such a study, the group has been 
divided into three subcommittees, each 
headed by a chairman. One subcom- 
mittee will study artificial recharge of 
ground water aquifers in the eastern 
part of this country, another will in- 
vestigate the central part, and the third 
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will confine its efforts to the problem 
in the western states. 


) 
Recommendations 


The task group intends to analyze 
the questionnaires further, with the in- 
tention that, at a later date, a second 
questionnaire may be distributed to ob- 
tain more specific information on the 
success or failure of certain recharge 
projects, the difficulties encountered, 
the techniques employed, recommenda- 
tions for improvements, costs, and other 
details. After the task group has com- 
pleted the collection and study of in- 
formation on artificial recharge, it will 
issue a report on the following aspects 
of the subject: 


1. Classification of the chief meth- 
ods for the artificial recharge of ground 
water aquifers or for returning water 
to the ground. 

A discussion of each method, in- 
cluding statement of conditions under 
which ground water recharge would 
generally be employed. 

3. Limitations of returning water to 
the ground. 

4. Economics of ground water re- 
charge. 

5. Factors to be considered in under- 
taking a recharge project. 

Trends in artificial recharge op- 
eration. 

7. Solving water works problems by 
means of artificially recharging ground 
water aquifers. 
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STUDY of the disposal of wastes 

into the ground has been made 
by Task Group E4-C to determine the 
effect upon current or future sources 
of public or industrial water supply and 
to formulate recommendations for the 
protection of fresh ground waters 
against objectionable or hazardous pol- 
lution from this source. Disposal of 
wastes into brine aquifers and sea water 
intrusion were not considered in this 
study. 

In order to learn the extent of the 
problem, a form letter was sent to the 
sanitary engineer of each state, prov- 
ince, and territory requesting views on 
the general seriousness of underground 
waste disposal in each area, advice on 
present or prospective corrective meas- 
ures, and a brief discussion of the im- 
portant problems. Replies have been 
received from 38 states, 2 provinces, 
and 2 territories. Although the task 
group's findings are not complete, cer- 
tain tendencies in the replies are 
significant : 

Many of the replies indicate rec- 
ognition of no problem. This lack of 
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ascribed to various 
among which are sparse popu- 
lation, lack of industry, heavy soil 
types, and absence of productive 
aquifers. 

2. In many of the states which re- 
port some problem, it is identified as 
being substantially local, with the chief 
concentration in the heavily built-up 
areas. 

3. Bacteriological contamination re- 
sulting from sewage disposal is the 
most frequently mentioned problem. 


Midland, Mich. 


recognition is 
causes, 


4. Oil- and gas-field waste brine dis- 
posal is outstanding among the non- 
bacteriological problems, but is limited 
to relatively few states. 

5. Industrial inorganic wastes are 
mentioned rather infrequently. 


Reports from two states mention 
problems being “solved’’ by the exten- 
sion of municipal supplies to homes for- 
merly served by polluted private wells. 
The task group may subject such pollu- 
tion to some scrutiny. 

Taken by themselves, it is doubtful 
whether the replies portray a general 
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problem, but because of the rather in- 
conspicuous nature of ground water 
pollution and its limited recognition, 
even where definitely known to exist, 
further investigation seems to be war- 
ranted. Possible avenues for more in- 
tensive exploration include consultation 
with the U.S. Public Health Service, 
U.S. Geological Survey, AWWA sec- 
tional organizations, and other appro- 


priate agencies. 


n Dept. of 


Michigan Situation 


According to the Michiga 
Health, approximately 75 per cent of 
the public water systems are supplied 
by ground water from wells. The wells 
tap glacial drift or rock aquifers. 
Many of the wells are less than 200 ft 
deep, and some are less than 50 ft deep. 
Over the state as a whole, except for 
the Detroit area and the lower Saginaw 
Valley, soils are sufficiently pervious to 
permit substantial annual recharge of 
underground reservoirs by rain and 
snow water. Most of the glacial drift 
aquifers and some of the rock aquifers 
are recharged, at least in part, near the 
wells which tap them. These physical 
conditions are conducive to the pollu- 
tion of aquifers by waste disposal, but, 
fortunately, such water supply damage 
is frequently easily recognized. The 
point is emphasized because the chair- 
man has found through repeated sad 
experiences that water supply prob- 
lems are rarely recognized as such until 
they actually hurt someone. By the 
time polluted ground waters appear in 
a well, the reservoir is likely to be 
heavily impregnated with the offending 
substance and it is far too late for 
the effective application of protective 


measures. 
iv 
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Bacteriological pollution of ground 
waters is not regarded as a critical 
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problem in Michigan, unless polluted 
waters are introduced into wells. It is 
not implied that bacteriological pollu- 
tion is uncommon—it is regarded as 
universal within the immediate vicinity 
of sewers, outdoor toilets, and septic 
tank fields. Because of the necessity 
for many of these facilities, however, 
the remedy for bacteriological pollution 
in such areas is the proper isolation of 
wells. 

The local practice of disposing of 
septic tank effluent into deep dry wells 
caused general pollution of underground 
waters at one Michigan village. It was 
necessary to develop a new well $ mile 
from town in order to obtain a safe sup- 
ply. The implications of using wells 
for waste disposal are regarded as very 
serious in Michigan even though aqui- 
fer pore spaces are usually of small di- 
ameter. In cavernous limestone areas, 
the practice would be even more dan- 
gerous. 


Chemical Wastes 


Isolation cannot be provided against 
those nonbacteriological types of pollu- 
tion which are not destroyed by passage 
through the earth materials. Among 
such substances causing ground water 
pollution in Michigan are sodium chlo- 
ride, oil field brines, hexavalent chro- 
mium, picric acid, and phenolic com- 
pounds. Sources of these pollutants 
have been ascribed to pickle brining 
stations, oil field brine storage pits, 
defective oil and gas wells, metal 
plating plants, chemical plants, and oil 
refineries. 

The problem of longest standing oc- 
curred near a northern village where 
tarry wastes from a charcoal-iron plant 
were discharged for 30 or 40 years into 
Tar Lake, a tiny pond which occupies 
the bottom of a small deep pit in sandy 
glacial outwash. Domestic wells are 
affected throughout a belt approxi- 
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mately } mile wide extending at least 
3 miles to the west (down the hydraulic 
gradient). The pollution imparted a 
phenolic taste to the water. 

The charcoal-iron plant was dis- 
mantled when the available hardwood 
within an economic range of transpor- 
tation was exhausted. Seeking other 
industry to occupy its citizens, local 
interests made tentative arrangements 
for a plating plant and, although there 
was no legal requirement, wrote the 
Michigan Dept. of Conservation late in 
1948 soliciting its approval for dis- 
posal of wastes into Tar Lake. Fish- 
ing interests were not involved so the 
request was referred to the Geological 
Survey Div. Field checks and water 
analyses revealed the phenolic pollu- 
tion. This information was supple- 
mented by recitals of the disorders that 
developed in domestic animals that 
drank the polluted water. As the well- 
being of farmsteads depends on purity 
of the water supply, the village was 
accordingly advised against dumping 
plating wastes into Tar Lake because 
such wastes might travel as widely as 
had the phenol. In 1952 a consult- 
ing engineer who had been engaged 
to revamp a local water supply sys- 
tem wrote the Michigan Water Re- 
sources Com. to inquire about the pos- 
sible effect of plating wastes that have 
been disposed of for two years into a 
pit located approximately 4 mile west 
of Tar Lake! 

The appearance of phenolic tastes in 
two municipal wells at Alma has been 
traced by exhaustive tests to seepage 
from an oil refinery waste burning pit. 
Salt reaching a concentration of 600 
ppm in a municipal well at Edmore was 
ascribed to leakage and washings from 
a nearby pickle-brining station. A mu- 
nicipal well at Lansing was put out of 
service by picric acid for approximately 


2 years. Hexavalent chromium waste 
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found its way to a city well at Douglas 
and ruined the supply. Gasoline pollu- 
tion of domestic wells has been traced 
to a leaking storage tank at a gas sta- 
tion and to a leaking farm gas tank. 
Because of a disagreement about the 
financing of a necessary sewer, plating 
wastes continue for the third year to 
soak into sandy ground a few hundred 
feet from the municipal well in another 
village. How many other occurrences 
of ground water pollution are going on 
today cannot be estimated from avail- 
able information. It seems probable 
that they exceed many times the inci- 
dents in which damage has already been 
recognized. 

Local pollution of ground water has 
resulted from the ponding of oil field 
brines and from some disposal into the 
base of the glacial drift. The latter 
practice has been entirely discontinued 
and ponding is held to a very small 
volume. Slightly more than 99 per 
cent of the brine is now returned to 
brine-bearing rock formations; the re- 
mainder is used for highway mainte- 
nance and weed control, or is ponded. 


Plating Wastes 


The first test of the Michigan Water 
Resources Commission’s authority to 
control ground water pollution, consid- 
ered to be vested by a 1949 amendment 
to its basic law, is now before the cir- 
cuit court of Branch County. The is- 
sue is a commission order restraining 
certain plating plants from ponding 
their waste in the porous earth of the 
village of Bronson. Appeal was taken 
to the circuit court from the commis- 
sion’s order by one of the companies 
on the basis of alleged statutory defi- 
ciencies and inadequacies in commis- 
sion procedures before the issuance of 
the order, as well as on questions of 
fact. The questions of law, although 
very important to the case, are chiefly 
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of academic interest to observers in 
other states. The questions of fact, 
however, are important to the ground 
water conservation cause throughout 
the country. 

The village is located on a flat sandy 
plain of glacial outwash. The material 
is porous and water-bearing to a depth 
of 35 to 55 feet. The village formerly 
obtained its water supply from this 
aquifer, but after the ponding of waste 
from plating plants—there are four 
in the village—and overflow of sew- 
ers bearing plating-plant waste, two 
new wells were drilled to depths of 97 
and &9 ft respectively, penetrating clay 
from 57 to 74 ft in one well, and 35 to 
50 ft in the other. On the questions 
of fact, one company took issue with 
the toxicity of the waste and the possi- 
bility of these wastes entering the city 
wells. 

The appellant’s expert witness, a ge- 
ologist, testified that there was no rea- 
sonable possibility of the ponded waste 
reaching the city wells. On the basis 
of studies he made of the local terrain, 
logs of the two city wells, one test well 
6 ft from one of the city wells, and two 
other wells which were reported to ter- 
minate in clay at approximately 57 ft, 
he postulated under oath that there was 
a continuous and impervious stratum at 
least % mile in breadth, the distance be- 
tween the most widely separated of the 
He firmly denied any rea- 
sonable likelihood of pinch outs or 
breaks through that stratum within the 
zone of influence of the municipal wells. 

On the other hand, the commission’s 
witness, also a geologist, testified that 
glacial strata of the area should be re- 
garded as complex and discontinuous, 
and that in his opinion hydraulic inter- 
connection between the so-called 
per” and “ 
tions was to be expected. 
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were supported by the testimony of a 
geophysicist, who stated that he would 
not advise the construction of a munici- 
pal well within 1 mile of the disposal 
pit. 

Geologists and engineers in Michi- 
gan are watching the outcome of this 
contradictory testimony with keen in- 
terest, as it may have far-reaching ef- 
fects in the future protection of ground 
water supplies. 


Toxicity Standards 


One point strongly emphasized by 
the appellant was the absence of any 
official toxicity standards. Reference to 
U.S. Public Health Service Standards 
was objected to because these standards 
are not official Michigan regulations. 
The question of toxicity standards is 
beyond the scope of this task group’s 
assignment, but it may well attract the 
attention of water supply people as pol- 
lution occurrences continue. In the 
development of ground water pollu- 
tion control policies, however, it seems 
that the investment of some agency 
with authority to make arbitrary deci- 
sions cannot be avoided because of the 
great uncertainty of the fate of pollu- 
tion which enters ground waters, and 
the necessity for protecting the public 
health, whatever the cost. In other 
words, the authorized agency must base 
its decisions on what reasonably may 
happen, not on what it can prove will 
happen. 


Regulations 


Rules and regulations have been pre- 
pared, with the assistance of an 
AWWA Michigan Section Committee, 
for the control of ground water pollu- 
tion. These regulations are based upon 
the following premises : 


1. As contrasted with surface water 
water pollution can 


| 
| 4 


Sportsmen saw no humor in the de 


Aug. 1952 


take place with little or no apparent 
evidence. 

2. The time interval between initial 
waste disposal and the appearance of 
polluted water in wells may be so great 
as to permit irreparable damage to 
underground supplies. 

3. The results of ground water pol- 
lution may be very long-lasting—some- 
times even to the extent of affecting 
future generations. 

4. The direction and extent of 
ground water pollution are not easily 
identified, and are susceptible to the 
influences of artificial or 
changes in local hydrology. 


natural 


The regulations, therefore, call for a 
reporting of waste disposal on or into 
the ground by each such disposer. 
They require the commission to pass 
upon the merits of each individual 
case, taking into account all of the 
physical conditions surrounding the 
disposal site. Three general classes of 
waste are defined and those that are 
poisonous or render water unpotable 
are required to be treated or adequately 
diluted before being permitted to enter 
the ground. 


Controlled Underground Disposal 


It is notable that rigid prevention 
of ground water pollution is not the 
intent of these regulations—for ex- 
ample, the Michigan Water Resources 
Com. and the state geologist approved 
the ponding of waste from a neutral 
semichemical pulping process on sandy 
land near Manistee. In the spring be- 
fore this approval was granted, oxida- 
tion of soluble products having a high 
biochemical oxygen demand that had 
accumulated in Lake Manistee from the 
disposal of the pulp waste during the 
preceding months completely deoxy- 
genated the lake’s entire south arm. 
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ath ing a rather new field. fs 


of a thousand large rainbow trout and 
an estimated 98 million of their lesser 
contemporaries. The pulp mill ap- 
pealed to the state for advice. Pond- 
ing was agreed upon as the best method 
of disposing of the waste, granting that 
the mill is an essential element in local 
and regional economy. This method 
was predicated upon the expectation 
that infiltration into the porous soil 
would occur. This waste was found 
not to enter the ground readily, how- 
ever, and consideration is being given 
to controlled disposal into the mouth 
of the great Manistee River at rates 
compatible with its volume of flow and 
dissolved oxygen content. Permits 
have been issued to two other industrial 
plants to put toxic wastes into deep 
strata, the waters of which are un- 
potable and valueless. The physical 
feasibility of this disposal remains to 
be demonstrated. 


Summary 


The pollution of ground waters by 
waste disposal is a serious problem in 
Michigan. It is as widespread, either 
presently or potentially, as the use of 
ground water for private or public sup- 
ply. Oil and gas field brine disposal 
is under satisfactory control. Probably 
future attention should be directed pri- 
marily toward prevention of pollution 
by wastes from small industries. 

From information the task group has 
received from other states, it seems evi- 
dent that the problem is of rather wide A 
distribution, but that it varies consid- 
erably in severity from region to re- 
gion. Much more data will have to be 
assembled, however, before the task 
group’s assignment can be completed. 
Information on occurrences of ground 
water pollution will be welcomed from 
any source by the task group, which is _ 
faced with a difficult job in approach- 
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ECENT droughts in the semiarid 

portions of this country, as well 
as in other parts of the world, have 
increased interest in the possible use 
of sea water for domestic and irriga- 
tion supplies. The chief barrier to 
such usage is the great cost of separat- 
ing the chemicals and the pure water 
which constitute sea water. A number 
of articles have recently been published 
emphasizing the cost of the operation, 
and in the most recent one, W. W. 
Aultman (1) estimates that the cost of 
reclaiming sea water would be from 12 
to 500 times as great as the average 
cost for existing water supplies. These 
figures are based on the assumption 
that the distilling plant would be de- 
voted only to the production of water 
and would be completely separate from 
plants operated for other purposes. 
The author has proposed in a previous 
paper (2), however, that attention be 
given to the possible combination of a 
sea-water refining plant with a power- 
generating plant. The present paper 
develops this general idea from the 
technical as well as viewpoint, 
and is based on a research program 
now in progress at the University of 
California. 

Funds for the research program were 
allocated to the university in 1951 by 
a special appropriation bill in the Cali- 
fornia State Legislature. 


cost 
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rasaSource of Fresh Water 

A paper presented on May 7, 1952, at the Annual Conference, Kansas 
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purpose of this investigation is to de- 
termine whether or not any of the 
methods of refining sea water could be 
developed to supplement the normal 
supplies of water in the cities along the 
coast of California. Although final con- 
clusions cannot be drawn from the re- 
search at present, some of the prelim- 
inary conclusions should be of interest 
and value. 

A study of the literature in the field 
over a period of several years led to 
the selection of various methods of dis- 
tillation as the most promising method 
of separation, as distillation can be com- 
bined with power generation more 
easily than can water refining by freez- 
ing, chemical methods, the membrane 
method, or electrolysis. Three distilla- 
tion schemes were proposed, two of 
which combine distillation directly with 
power production. The third method 
is solar distillation, important because 
it only requires power for pumping. 


Diesel-Waste Heat Plant 

The first scheme proposed the com- 
bination of a diesel power plant with 
a triple-effect distiller unit. The diesel 
engine would be used for the genera- 
tion of electrical power, and the dis- 
tiller unit would absorb the waste heat 
in the cylinder jackets and exhaust of 
the diesel engine. The diesel engine 
rather than the steam power plant was 
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chosen because of the greater avail- 
ability of heat energy at the higher 
temperatures of the diesel. The per- 
formance of such a plant has been 
estimated using data from various 
sources, and it appears that a diesel 
power plant rated at 4,300 kw and 
operating at full load for 22 hr per 
day would also produce 100,000 gpd 
of distilled water. This estimate as- 
sumes that heat is recovered from the 
cylinder jackets of the diesel as well as 
from the exhaust. The plant that is 
being assembled at the University of 
California is shown in Fig. 1. Waste 
heat will be recovered only from the 
exhaust in this plant, because of the 
construction of this particular engine 
and efforts to keep the plant as simple 
as possible. The estimated flow for 
this plant is 0.58 gal per kwhr, ap- 
proximately half the yield of the more 
economical plant suggested above. 
This plant is not yet complete because 
of delayed delivery of the last heat 
exchanger, but when the plant is in 
operation, studies of waste heat boiler 
design, corrosion, and scale control and 
removal will be made. 


Temperature-Difference Plant 


The second project to produce both 
power and water was suggested by the 
attempts of Claude (3) to utilize, for 
power generation, the temperature dif- 
ference between the surface waters and 
the deep waters (500 m) of the ocean 
near Cuba. Difficulties with the under- 
water pipeline caused Claude’s backers 
to withdraw financial support, and the 
whole matter lay dormant until 1949. 
The French then resumed work on the 
program, making design calculations 
and conducting certain researches which 
have been published by the design en- 
gineers (4, 5). The French propose 
construction of a plant at Abidjan on 
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the Ivory Coast of French West Africa. 
Their first design estimated a net daily 
power output of 220,000 kwhr. Al- 
though this plant was designed for the 
production of power only, it was esti- 
mated that slight changes could be 
made to salvage the condensate—dis- 
tilled water—for use as water supply. 
The estimated yield for this plant is 
approximately + mgd. The estimated 
cost of the plant, not including the cost 
of the deep water pipeline, is approxi- 
mately $2,500,000. Further progress 
awaits financial backing. 

The temperature difference to be 
used in the Abidjan plant differs little 
from that available between the cooling 
water inlet and outlet temperatures in 
steam power plants and many indus- 
trial processing plants in this country. 
it was therefore proposed that the pos- 
sibility of using this temperature dif- 
ference for power generation by a 
steam turbine be investigated. Figure 
2 shows the schematic arrangement of 
a combined plant of this type. The 
temperatures and rates on the figure 
are those to be used in the experimen- 
tal plant being installed at the Univer- 
sity of California. Sea water is piped 
into an evaporator, where the pressure 
is very low. A small fraction of the 
water evaporates, gaining its latent 
heat from the 5 F cooling of the re- 
mainder of the water. The steam 
formed passes through a turbine into 
a condenser where the pressure is al- 
most one-third less than that in the 
evaporator. Cold sea water is circu- 
lated through the condenser to liquefy 
the steam discharged from the turbine. 
The experimental plant is designed 
around a surplus supercharger turbine, 
and will require an estimated input of 
10 hp to produce 4.6 hp. This large 
net power input is due both to the small 
size of the plant and to the use of con- 
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ventional equipment that was on hand 
and is not necessarily well propor- 
tioned. The size effect is important 
because of the low efficiency of pump- 
ing equipment in small sizes. It is 
estimated that a plant producing 100,- 
000 gpd would produce slightly more 
power than that required to operate the 
various pumps. The experimental 
plant will probably begin operation in 
June 1952. Problems of air removal 


Ist Effect 2nd Effect 
195 F 202 Ib/hr 162 F 177 ib/hr 


built to furnish water for mule trains 
engaged in the hauling of minerals in 
the mountains of Chile. The unit was 
located at an elevation of 4,300 ft, and 
produced distilled water from well wa- 
ter containing more than 14 per cent 
salts. The equipment consisted of 
glass-covered wooden trays to hold the 
brine and a collection system of troughs 
and pipes to gather the condensate 
after it had formed on the inside of the 


3rd Effect 
130F 162 Ib/hr 


Condenser 


70F 7350 lb/hr 


Sea Water In 


228 F 5 psia 


54 Ib/hr 216 Ib/hr 65 gph 


Distilled Water Out 


724 Ib/hr 100 F Sea Water Out 
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a 
N 
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Heat 
Exchanger 


J 


183 lb/hr Brine Out 


Fig. 1. Diesel-Waste Heat Plant 
Waste heat is recovered from the diesel exhaust. The estimated flow is 0.58 gal 


per 


and evaporator and turbine design will 
be studied. 


Solar Distillation 


The solar distillation method for pro- 
ducing usable water from sea water is 
attractive because it requires no fuel 
and only enough power to pump the 
water into the equipment. The only 
large-scale unit known to the author is 
one reported in 1883 (6) which was 


kwhr. 


sloping glass tray covers. The dis- 
tiller covered a ground area slightly 
greater than 1 acre and produced a 
maximum of 6,000 gpd. Although the 
equipment was of poor design and low 
absolute efficiency, it remained in serv- 
ice for approximately 10 yr; it was 
abandoned when the railroad displaced 
the mules. An account of a design for 
use in the Virgin Islands (7) describes 
somewhat similar equipment that was 
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proposed by Maria Telkes of Massa- 
chusetts Institute of Technology. Data 
from this installation have not yet been 
published, but other data published by 
Telkes (8) indicate a water yield of 
almost 1 gpd for each 4 sqft of ab- 
sorber surface of a small unit at Cam- 
bridge, Mass. This figure is consid- 
erably better than the 9-sq ft-per-gpd 
figure reported for the installation in 
Chile. The increase in efficiency 
claimed by Telkes is ascribed to the 


Air Pump 
3 hp 4 cuft/min 


red (long-wave) radiation cannot pass — 
through the glass, the energy is trapped | 
in the still and the water evaporates. _ 
Figure 3 shows the arrangement of the _ 
solar distiller units that are being in-— 
stalled at the University of California. 
The units were designed by Maria 
Telkes who served as a consultant on 
this aspect of the project. The still 
consists of five units, each 4 ft wide 
and 50 ft long. The five units differ 
from each other in details, such as 


4 
Generator 


Cold Sea Water—110 gpm 
Out 72 F in 60 F 


Fig. 2. 


Warm Sea Water in 


95 F 355 gpm 


Evaporator 


Brine Out 90 F 


353.4 gpm 


Temperature-Difference Plant 


The temperatures and rates are those to be used in the experimental plant being in- 
Stalled at the University of California. 


reduction of heat losses through the 
bottom of the equipment by the use 
of insulation. 

The solar still operates because the 
glass cover is transparent to visible 
radiation but opaque to radiation in 
the infra-red range. Thus, solar en- 
ergy passes readily through the glass, 
is then absorbed by the coating on the 
bottom of the tray, and is re-emitted as 
infra-red radiation because of the low 
temperature of the tray. As the infra- 


insulation and means for 
leakage of air and water. The still 
units are divided into sections ap- 
proximately 8 ft long by wooden dams 
which back up the water to keep the 
tray bottom covered with sea water in | 
spite of the slope of } in. per ft. The 
cross section also shows the trough for 


reducing 


accumulating the fresh water as it drips 


off the glass cover. The experimental 
equipment is being assembled on frames 
approximately 3 ft. above the ground 


ae Distilled Water Out 0.507 psia 0.698 psia 
80 F 
1.6 gpm 


for ease in detecting leaks and making 
measurements. Kquipment for prac- 
Ba tical use would probably be placed as 
close as possible to the ground so that 
the supports would be less expensive 
than those in the experimental unit. 
The still units are placed with their 
long axes due east and west to obtain 
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panes when the glass is clean. No at- 
tempt was made to clean the glass dur- 
ing assembly so that condensation was 
dropwise at first. The distilled water 
soon washed off the dirt accumulated 
during construction, however. Air 
leaks in the equipment are readily lo- 
cated by the appearance of the glass, 


the ~maximum fraction of the solar as no condensate will form adjacent to 
energy. an air leak. 
EE 
|Z |Z |Z 


Typical Section 


5 Sections 51 ft 
Slope in.= 1 ft——> 


The five 


units 


One of the solar units has been com- 
shin and installed, but it is not yet 
instrumented, and reliable experimental 
data are not available. Preliminary 
He observations show the circulation of 

air and water vapor to be upward along 
E the center line and downward along the 
sloping panes. The water condenses 
in sheets the the 


inside of 


on glass 


Fig. 3. Solar Distillation Plant 


vhich constitute the stil differ from each other in insulation and means 
for reducing leakage of air and water. 


Preliminary measurements were also 
made on a unit measuring 4 by 8 ft. 
This equipment was also designed by 
Telkes and has been operating since 
the latter part of February 1952. This 
has been a rainy spring in California, 
however, and there have been few days 
which were sufficiently sunny to pro- 
duce maximum distillation rates. This 


on Longitudinal Dimension 
CA + in. Marine Plywood 
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small unit differs from the large unit 
in cross section; the north-facing glass 
is vertical and silvered and the south- 
facing glass is sloped. The general 
idea was that the mirror would in- 
crease the fraction solar energy 
trapped in the unit at low zenith angles 
of the sun. This design was not used 
in the large units because of the high 
of the mirror and construction 
difficulties. The measurements made 
so far indicate the yield to be some- 
what less than 1 gal for each 4 sq ft. 
The lowered performance of the equip- 
ment is probably due to unfamiliarity 
of the opetators as well as to leakage 
and other structural problems. The 
bottom of the small unit is insulated 
with 1 in. of fibrous wallboard which 
reduces the heat loss through the bot- 
tom to less than 10 per cent of the 
incident solar energy. Incident radia- 
tion has been measured at 1,900 Btu 
per day per sq ft of horizontal surface, 
or 7,600 Btu per day for 4 sq ft. With 
an efficiency of 60 per cent, as esti- 
mated by Telkes, 0.58 gpd of water 
per 4+ sqft would be produced. The 
estimated cost of this equipment is 
$1.00 per sq ft or $4.00 per gpd if the 
higher yield can be realized. 


of 


cost 


Costs 


As many adverse comments on the 
demineralization of sea water are based 
on the costs of water, it is essential 
that there be a clear understanding of 
costs and their implications. It is im- 
portant to realize that all of the water 
supplied to a given community does not 
come from a single source and that the 
costs of delivering water from the vari- 
ous sources may differ considerably— 
for example, a city system in California 
may be supplied partly by wells, partly 
by reservoirs which collect from local 
watersheds, and partly by aqueduct and 
systems which collect from 


reservoir 
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distant watershed areas. Generally, 
the cost of water from the three sources 
will increase in the order given. 
Arguments against consideration of 
any form of sea water demineraliza- 
tion are often based on the estimated 


cost of replacing the entire system of © 


a city or district with a distiller or 
other unit. This concept is not in 
keeping with the facts, inasmuch as the 
development of a new source does not 
require or presuppose abandonment of 
the older sources. The development 
of a sea-water plant to furnish part 
of the supply of a community should 
be regarded in somewhat the same 
light as the addition of a well to a 
local system. 

Another important point is the in- 
clusion of capital expenditures in the 
estimated cost of water. Because of 
the differences in elements, such as ac- 
counting practices and estimated “‘use- 
ful lives,” of the various units of water 
sources, the author proposes that com- 
parisons be made on two bases—capi- 
tal costs should be compared on the 
basis of the required investment per 
gallon per day, whereas maintenance 
and operating costs should be com- 
pared on the basis of the required 
outlay per 1,000 gal. This division 
provides an accounting which is inde- 
pendent of the type of financial pro- 
gram adopted by the particular com- 
munity. 

Costs of water-source developments 
are difficult to isolate from those of 
distribution systems. The author has 
collected a few data, however, 
are summarized in Table 1. This tabu- 
lation and a consideration of the chang- 
ing cost indexes over the years indicate 
that water sources of the normal type 
have cost between $0.50 and $4.00 per 
gpd at 1952 prices. 

Costs of the three types af sea water 


which | 
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Date of Cost Cost per 
Location Type Installa- millions gpd 
tion of dollars| dollars 
Los Angeles Aqueduct, Owens Valley 1904 258.5 25 0.96 (9) 
Los Angeles Aqueduct, Colorado R. 1924 1,000 220 0.22 (9) 
Philadelphia Delaware R. Div. 1950 500 285 0.57 (10) , 
Contra Costa County, | Storage Reservoir Pumps 1932 | 3.84 1.43 0.380 (11) ae 
San Francisco Hetch Hetchy Reservoir | 1925 43 68 1.58 ha 
and Aqueduct | 
= Triple Effect Distiller | 1952 0.1 — 0.50 Estimate 
—- Vapor Compression | 1949 _— —— |1.50-4.00 | (15)—Estimate 
vammeaaial Solar Distiller 1952 — — 4.00 only Estimate 
Abidjan, Africa Temp. Difference Plant 1950 4 | 2.5 1.00 (4)—Estimate 


this paper have been estimated on the 
following basis : 

1. Triple-effect distiller plant—$0.50 
per gpd based on cost of heat transfer 
units of $3 per sq ft of heat transfer 
surface, plus equal amount of money 
for pumps, piping, and installation 

2. Temperature-difference plant— 
$1.00 per gpd based on estimated cost 
of $2,500,000 for plant at Abidjan 

3. Solar-distiller plant—$4.00 per 
gpd based on estimate by Telkes and 
verified by the author’s small-scale con- 
struction program. 


Thus, none of these three methods 
should be ruled out on the score of 
first cost. 

Operating and maintenance costs for 
these plants are difficult to estimate 
without experience. Operation of the 
experimental units will provide some 
information, at least, on these costs. 
Preliminary estimates suggest that costs 
of labor and supplies would be least 
for the temperature-difference plant 
and most for the solar plant. The 
- maximum figures are of the order of 
20¢ to 30¢ per 1,000 gal. This cost 
is high, but it is somewhat lower than 
the costs of other methods for desalt- 
ing sea water. 


Summary 


The work conducted thus far has 

to several conclusions: 


1. The diesel-waste heat plant has 
the recommendation of low first cost, 
low operating cost, and use of conven- 
tional equipment. It is limited in ap- 
plication to communities where diesel- 
electric power plants are used, how- 
ever, and, even in these communities, 
could furnish, on the average, not more 
than approximately one-seventh of the 
average water demand. 

2. The temperature-difference plant 
needs much development and should 
be built only on a pilot-plant basis. 
After some experience with the small 
equipment at the University of Cali- 
fornia, and only if predictions of per- 
formance seem promising, a plant pro- 
ducing approximately 100,000 gpd 
should be constructed for further tests. 

3. The  solar-distillation method 
seems the most promising of the three, 
at present, if the use of sea water is 
mandatory. It is hoped that operation 
of the units at the University of Cali- 
fornia over a period of a year or more 
will give significant information on 
costs and operational problems. 

It is hoped that the University of 
California research program can_ be 
extended at a later date to include 
other schemes for sea water refining 
that may be sufficiently improved to 
overcome the cost barrier which now 
rules them out. The membrane proc- 
ess which has received so much pub- 
licity—for example—seems attractive 
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in some ways. When further infor- 
mation is available on the size and cost 
of equipment, a decision about its 
promise can be made. 

It is the author’s opinion that devel- 
opment of any method of refining sea 
water should proceed through at least 
the laboratory and pilot plant stages 
before final conclusions on cost can be 
drawn. 
laboratory scale and should serve pri- 
marily to identify technical problems to 
be studied on a pilot plant basis. 
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Discussion 


Wilfred F. Langelier 
Prof. of San. Eng., Univ. of California, 
Berkeiey, Calif. 


Among those persons best qualified 
by training and experience to say 
whether large-scale recovery of fresh 
water from the sea will ever be real- 
ized, there exists considerable differ- 
ence of opinion. In general, engineers 


are inclined to be somewhat more skep- — 


tical than chemists. Neither group, 
however, appears to be fully convinced 
of its stand in the matter, and each 


recognizes the need for more research. | 


Civil engineers believe that the prob- 


lem of ultimate water development, 
| 


where shortages exist, will be solved 
by the recharge, with waters now un- 


used, of underground water basins and _ 


Civils de 


| 
| 
| 
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by the recovery of used waters (1). 
Chemical engineers, although favoring 
research in these fields, go further, and 
_ believe that radically new methods of 
desalting brines can be devised. 

The prevailing opinion of most en- 
gineers and water works men on the 
reclamation of sea water has been well 
expressed by Aultman (2) who said: 
“Within the foreseeable future, and in 
the light of current technological knowl- 
edge, there appears to be no possibility 
that it will be economically feasible to 
turn to the ocean as a source of do- 
mestic, industrial, or agricultural water 
along either coast of the United States.” 

The author, who limits his study to 
distillation—the only sea water recla- 
mation process which has found even 
limited application—appreciates that it 


would be feasible on a large scale only 
if the energy needed were taken from 
other than primary fuel sources and 


that we cannot sacrifice one essential 
natural resource in order to gain an- 
other. 


Distillation Methods 


Allen Latham Jr. (3), a mechanical 
engineer closely associated with the de- 
sign and development of modern dis- 
tillation equipment, has stated that the 
art of compression distillation has ad- 
vanced about as far as can be reason- 
ably expected short of aggressive pur- 
suit of major development projects, 
and that it appears unlikely that costs 
can be reduced to less than half the 
present costs. 

The chemists, as a group, are more 
a optimistic. They are inclined to carry 
_ their research into the development of 
methods based upon chemical 

They reason somewhat as fol- 
sea water is like a compressed 
gas which, in the proper surroundings, 


new 
theory. 
lows: 
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forming work. Because the extraction 
of fresh water from sea water must 
result in the production of a more con- 
centrated brine, however, energy will 
be required for this purpose. Assum- 
ing that the supply of sea water is 
unlimited and that the fresh water 
would be extracted from a much greater 
volume of sea water, the required con- 
centration energy could be reduced to 
a value approximating the free energy 
difference between sea water and fresh 
water. This energy difference, 
pressed in electrical units, is known to 
be a little less than 3 kwh per 1,000 gal 
of fresh water produced. This esti- 
mate of absolute minimum required 
energy makes no allowance for friction, 
heat, or other losses, which would nec- 
essarily occur in any actual process 
that could be devised. It can be as- 
sumed that in a process operating at 
sea water temperature, these losses 
might increase the theoretical energy 
required three- or fourfold, or to ap- 
proximately 10 kwh per 1,000 gal (4). 
On this basis it can be seen that com- 
pression distillation, which in a large 
unit requires a total energy of ap- 
proximately 80 kwh, is only 4 to 12 
per cent efficient. 


ex- 


Membrane Process 


What, then, would be the nature of 
a hypothetically “best” process which 
chemists believe can solve the prob- 
lem? Their answer, at the present 
time, seems to favor a process which 
would make use of thin porous mem- 
branes through which the movement of 
salt ions can be controlled by the appli- 
cation of electrical energy. When 
placed in water, these membranes ab- 
sorb a considerable percentage of their 
own weight of water and are capable 
of conducting electricity exclusively by 
means of the ions in that water. The 


is capable of liberating energy or per- 


ch 
= 


Aug.19520 


basic chemistry of membrane behavior 
is not new. Textbooks in general 
physiology (5) adequately cover the 
theory. The new information which is 
the cause of the present optimism in- 
cludes: |1] the recent discovery of 
methods of preparing membranes of 
vastly improved quality; and [2] the 
demonstration that with an applied 
electromotive force these new mem- 
branes can be employed in the demin- 
eralization of brines. 

In 1950 Wyllie and Patnode (6) de- 
scribed in considerable detail the prep- 
aration and properties of improved ion- 
permeable membranes. Their method 
consists of embedding a suitably ground 
ion-exchange resin into a plastic matrix 
by compression at an elevated tem- 
perature. An_ electropositive mem- 
brane made with an anion-exchange 
resin, when placed between two salt 
solutions of different concentrations, 
will develop a concentration potential 
as a result of the penetration of anions 
and the repulsion of cations. This ac- 
tion is due to the presence of positively 
charged fixed spots lining the pore 
walls. The pore water will contain 
movable ions of, predominantly, the 
opposite sign. An_ electronegative 
membrane made with a cation ex- 
change resin will behave similarly, ex- 
cept that the movable ions will be 
cations. 

Also in 1950, Neihoff and Sollner 
(7), after many years of investigation 
by Sollner (8) with model concentra- 
tion cells employing permeable mem- 
branes, succeeded in obtaining accurate 
measurements of electromotive force 
potentials and current flows. Their 
results are in excellent agreement with 
the predictions of the Nernst equation 
for concentration potentials and with 
the electrolysis laws of Faraday for 
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It is reasonable to suppose that under 
a suitable geometrical arrangement, 
concentration cells of the type described 
could be used in the production of 
usable water from sea water. For this 
purpose the application of an electro- 
motive force would cause the cells to 
function in reverse. The process would 
operate at ambient temperatures, and 
the equipment could be constructed of 
noncorrosive materials. Probably a 
battery of cells of this type would com- 
prise a series of closely spaced mem- 
brane electrodes alternating in selectiv- 
ity and of large area, separating alter- 
nate channels of brine and freshened 
water. The cells would be connected 
in series and the brine and water 
streams would flow in opposite direc- 
tions in order to reduce to a minimum 
the concentration of the brine opposite 
the freshened water. 

The development of a process of this 
type would entail a great deal of effort 
and much time and experimentation 
would be required. Some of the dif- 
ficulties which might be anticipated 
would include leakage and clogging of 
membranes. Leakage could occur 
from excessive pore diameters which 
would allow ions of the wrong sign to 
pass, or from mechanical failures of 
the membranes. Clogging of the sur- 
face pores of the membranes could con- 
ceivably occur from colloids in the feed 
water, bacterial or algal slime growths, 
or induced chemical precipitation re- 
sulting from electrode reactions. Some 
of these problems are certain to arise, 
but their solution may not prove in- 
surmountable. In the past, however, 
the electrochemical processes of wa- 
ter treatment have generally failed to 
meet the early expectations of the 
inventors. 

A membrane process has recently 
been announced by Ionics Inc., of 
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Cambridge, Mass. (9). This group of 
scientists should be credited with sug- 
gesting and pioneering in the applica- 
tion of ion-selective membranes in the 
electrochemical desalting of sea water 
and brines. 

One thing appears certain—despite 
differences of opinion, both of the inter- 
ested groups, engineers and chemists, 
will unceasingly pursue their efforts to 
solve this all-important problem of in- 
creased water supply for areas of low 
rainfall. 
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IKE any other business, a municipal 

water department must keep an in- 
ventory of its assets, gains, and losses. 
Although it is usually a relatively sim- 
ple matter to determine the stock on 
hand at any time, it is much more diffi- 
cult to make an accurate accounting of 
depletions and accretions. Withdrawals 
for municipal use can be measured con- 
veniently, but the magnitude of losses, 
especially by evaporation, can often be 
only approximated. 

When some of the water flowing to 
the oceans is temporarily detained by 
reservoirs, evaporation is the toll ex- 
acted by nature for interrupting the 
natural regimen. Because knowledge 
of evaporation losses is limited, the toll 
cannot be evaluated accurately. Ac- 
cording to a recent survey of water 
production by municipalities in this 
country, 74 per cent of the total supply 
is obtained from streams, lakes, and 
reservoirs (1), which indicates that a 
substantial portion of the total supply 
is subject to losses by evaporation. 

Estimates of evaporation from lakes 
and reservoirs are commonly based on 
records of evaporation from pans, and 
the commonly-used empirical formulas 
are derived from these records. Pri- 
mary determinations of evaporation 
have been made for only a few reser- 
voirs and lakes. The only practicable 
technique available thus far has been 
the inflow-outflow or water-budget 
method. Its use has necessarily been 
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restricted to the relatively few lakes at 
which a water budget of the requisite 
accuracy could be obtained. The pan 
coefficients now in common use are 
based on only approximately nine pri- 
mary determinations of evaporation, of 
which most were made for large pans 
rather than lakes (2). 

The inadequacy of pan records and 
empirical formulas based on them for 
the determination of reservoir evapora- 
tion has long been recognized. The 
need for a comprehensive study of the 
interchange of energy between the at- 
mosphere and a water surface was evi- 
dent. A common interest in the prob- 
lem, although for diverse practical rea- 
sons, led the Geological Survey, the 
Bureau of Reclamation, the Bureau of 
Ships, the Navy Electronics Labora- 
tory, and the Weather Bureau to em- 
bark upon the cooperative research 
project known as the Lake Hefner 
water-loss studies. 

The basic objectives of the water-loss 
studies are: [1] to test existing theories 
of evaporation, modifying them if nec- 
essary, or developing a new approach, 


and [2] to develop, if possible, a 


method for predicting evaporation from 


reservoirs in advance of construction 
(3). 


Evaporation Theories 
Among the existing 
evaporation are the mass-transfer 
ory, by which the interchange of water 
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vapor between the water surface and 
the atmosphere is calculated from cer- 
tain related parameters, and the energy- 
budget theory, by which an accounting 
is made of incoming and outgoing en- 
ergy, the difference being energy avail- 
able for evaporation. It was also con- 
sidered desirable to study the seasonal 
variation in coefficients that is appli- 
cable to different types of evaporation 
pans. 

The water-budget method was se- 
lected as the control—that is, evapora- 
tion as determined volumetrically by 
the inflow-outflow change-in-storage 
method was considered to be the true 
evaporation, and the results obtained 
using the other methods were compared 
with it. The choice of a suitable reser- 
voir was therefore of prime importance, 
as the success of the entire project was 
dependent on the accuracy of the water 

vet. 
Lake Specifications = 

The specifications for the model lake 
were stringent, the primary considera- 
tion being the accuracy of the water 
budget. It was specified that the error 
in the monthly difference between in- 
flow and outflow, including both sur- 
face and subsurface flow and allow- 
ing for changes in storage (including 
bank storage), must be less than 5 per 
cent of the best present estimates of the 
mean monthly evaporation (4). It 
was also specified that the model lake 
be reasonably regular in shape, between 
10 and 50 sq miles in area, and that 
the wind flow pattern must not be com- 
plicated by orographic effects—that is, 
canyon reservoirs were unsuitable. 

After an exhaustive study of reser- 
voirs and lakes in the West, Lake Hef- 
ner at Oklahoma City was finally se- 
lected as the site for the test. Although 
Lake Hefner is somewhat smaller than 
was originally desired, its choice in- 
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volved no compromise on the accuracy 
of the water budget. 

Lake Hefner is a reservoir completed 
in 1944 by Oklahoma City for its mu- 
nicipal water supply. Its capacity is 
approximately 25 bil gal and, at full 
pool, its area is almost 2,600 acres. It 
is supplied by infrequent diversion of 
selected water from the North Cana- 
dian River. The drainage area above 
the lake is only approximately 30 per 
cent greater than the area of the lake 
at full pool, so that natural dry-weather 
inflow is generally insignificant in com- 
parison with other items in the water 
budget. 

Lake Hefner is underlain by Hen- 
nessey shale of Permian age, and is 
considered to be practically imperme- 
able. A careful geologic examination 
of the area was made, and many test 
holes were drilled. It was concluded 
that deep seepage losses or gains are 
negligible. 

The principal items comprising total 
inflow include: [1] intake canal flow, 
{2] natural inflow, and [3] rainfall on 
the lake surface. Except during infre- 
quent periods of reservoir replenish- 
ment, rainfall on the lake was the major 
inflow item. Water-supply withdraw- 
als, measured by the filter-plant Ven- 
turi meter which was previously cali- 
brated by Bureau of Reclamation engi- 
neers, constitute the principal outflow. 
A hydrographic survey of the lake was 
made, using sonic sounding equipment. 
The capacity curve based on the re- 
survey was found to agree within less 
than 1 per cent with the previous curve, 
based on a preconstruction survey, that 
was used by the city water depart- 
ment. Daily changes in stage were 
measured to the nearest 0.001 ft using 
four continuous water-stage recorders. 
Daily evaporation was computed by 
the inflow-outflow change-in-storage 
method. A _ statistical analysis was 
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made to determine the standard error 
of each figure of computed daily evapo- 
ration, and the daily figures were clas- 
sified according to accuracy. 

The instrumentation for the energy- 
budget method included: |1] a pyr- 
heliometer * for measuring solar radi- 
ation; |2] two pyrheliometers facing 
downward for measuring reflected solar 
radiation; [3] a flat-plate radiometer 7 
for measuring total incoming radiation 
(including long-wave radiation from the 
atmosphere) ; and [4] a temperature- 


Instrumentation 


TABLE 1 
Monthly Evaporation Record os 


Evapo- 


Evapo- 
ration 


ration 


January 

6.4 February 

6.5 March 
August 7.4 April 
September 5.6 May 
October 6.5 June 
November 6.0 July 
December | 2.8 August 


* Partly estimated, 


profile recorder for evaluating changes 
in energy storage in the lake. 

A Cummings radiation integrator—a 
heavily insulated pan voriginally de- 
signed by the late N. W. Cummings— 
was operated for a period of approxi- 
mately six months. It should be noted 
that this device is not used essentially 
as an indicator of lake evaporation, but 
rather as an instrument to measure the 
net long- and 
received. 


short-wave radiation 


* A pyrheliometer manufactured by the 
Eppley Laboratory, Inc., Newport, R.I., was 
used. 


+A radiometer manufactured by Gier and 


Dunkle Thermal 
Calif., was used. 


Instruments, Oakland, 
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The fundamental physical quantities 
measured in connection with the mass- 
transfer theory are temperatures and 
wind-speeds. Four meteorological sta- 
tions were installed, one on a barge in 
the middle of the lake, and the others 
around the periphery. Wind speeds 
and dry- and wet-bulb temperatures 
were measured 2, 4, 8, and 16 m above 
the lake surface at each station. The 
temperature of the water surface of the 
lake was also measured. ‘Temperatures 
were measured by thermocouples, using 
the temperature of an ice-and-water 
bath as reference temperature. The 
various temperatures were measured 
one after another during a 4$-hr cycle. 

The evaporation pans installed in- 
cluded four standard Class-A Weather 
Bureau pans, one Colorado-type sunken 
pan, one Colorado-type sunken screened 
pan, and one Bureau of Plant Industry 
pan. 

The tremendous volume of meteoro- 
logical data prohibited manual compu- 
tations. Consequently, the data were 
placed on punched cards. In order to 
minimize punching errors, a duplicate 
set of cards was punched and the indi- 
vidual cards compared. Each set com- 
prised nearly 100,000 cards. The com- 
putations were made by machine. 
Evaporation was computed using ap- 
proximately six different equations. 
The results are being compared with 
the corresponding water-budget figures. 


Results 


Observations were begun on Apr. 
25, 1950, and were terminated on Aug. 
31, 1951. The monthly evaporation 
from Lake Hefner is given in Table 1. 
Of particular interest are the high 
evaporation during October and No- 


vember of 1950 and the negative evapo- 


ration, or condensation, measured dur- 

ing February 1951. These apparently Gr 

unusual results were readily understood | 
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when the basic meteorological data 
were examined. Deep lakes remain 
relatively warm for some time in the 
fall, and evaporation from the warm 
lake surface into the cool, dry autumn 
air may be as much or more than that 
which occurs in summer. 

The results to date indicate that the 
energy-budget technique is a practical 
method for the determination of evapo- 
ration for periods of ten days or longer. 
For shorter periods the effect of errors 
in evaluating changes in energy storage 
in the lake may be unduly great. It is 
judged that during the summer, 
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a lake as it is for the lake. For periods 
of time as short as an hour, this rela- 
tion is probably not true, but for a 
period of a day or week the assump- 
tion appears to be reasonable. More- 
over, a preliminary study indicates that 
reflected solar radiation is nearly inde- 
pendent of the character of the water 
surface for sun angles greater than 10° 
Primarily because of the tremendous 
mass of data involved, the study of the 
mass-transfer theory has not yet been 
completed. Present indications are that 
none of the available equations are cor- 
rect for conditions of extreme atmos- 
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Fig. 1. Relation Between Daily Evaporation and Wind Speed—Vapor Pressure Product 


The meteorological data were collected at the weather bureau station at the Oklahoma 


City Municipal Airport, and the x 


monthly evaporation can be determined 
by the energy-budget method within 
approximately 10 per cent. 

The use of the Cummings radiation 
integrator to measure certain radiation 
components appears to offer consider- 
able promise as a possible and eco- 
nomical replacement for the pyrheliom- 
eters and flat-plate radiometer. Al- 
though it is a pan, evaporation from 
it bears little relation to evaporation 
from the lake. The basic assumption 
is that the algebraic sum of incoming 
short-wave radiation, incoming long- 
wave radiation, and reflected radiation 
is the same for a pan on the shore of 


rater-surface temperature observations at Lake Hefner. 


pheric stability or instability. Much 
progress has been made, however, and 
although the theory is incomplete and 
may remain so, it is believed that a use- 
ful equation for the determination of 
daily evaporation will be developed. 

A detailed operational plan for the 
determination of evaporation from any 
reservoir has not yet been prepared, 
but it is possible to outline a general 
method that appears practicable on the 
basis of information now available. A 
field calibration of approximately one 
year would be required. During this 
period evaporation would be deter- 
mined using the water-budget tech- 
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nique if practicable, but more likely by 
the energy-budget technique, or pos- 
sibly the mass-transfer technique. At 
the end of the calibration period, 

empirical evaporation curve would be 
prepared for the reservoir. A few 
basic meteorological data are all that 
would be required then for the deter- 
mination of reservoir evaporation. A 
study of this nature was made for Lake 
Hefner. Records for 87 days were 
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Tig. 2. Relation Between Evaporation and 
Wind Speed for Unit Vapor Pressure 
Difference 
The meteorological data were collected at 
the weather bureau station at the Okla- 
homa City Municipal Airport, and the 
water-surface temperature observations at 
Lake Hefner. 


used for which the water-budget fig- 
ures—as indicated by the statistical clas- 
sification scheme—were most accurate. 


Evaporation Equations 


The calibration was made using es- 
tablished meteorological data collected 
at the weather bureau station at the 
Oklahoma City Municipal Airport, lo- 
cated approximately 13 miles south of 
Lake Hefner. The results are shown 


in Fig. 1. The average daily dry- and 
wet-bulb temperatures were taken as 
the average of the daily maximum and 
minimum. The water-surface tempera- 
ture was taken as the average of the 
daily maximum and minimum recorded 
at the barge station at Lake Hefner. A 
similar water-surface temperature rec- 
ord could have been obtained using a 
simple maximum-minimum thermome- 
ter floating in deep water at the intake 
tower. Evaporation from Lake Hefner 
can be determined using the equation 


E = 0.00177 ude 


in which E =daily evaporation in 
inches, “ = average daily wind speed 
in miles per hour at the airport, and 
Ae = vapor pressure difference between 


water surface and ambient air in 
millibars. 
evaporation in inches, u = average 


daily wind speed in miles per hour at 
the airport, and Ae = vapor pressure 
difference between water surface and 
ambient air in millibars. 

Using airport meteorological data 
plus a record of water-surface tempera- 
ture obtained at the reservoir, daily 
evaporation from Lake Hefner can be 
determined with a standard error of 
0.055 in. The equation given above 
will give results of weekly evaporation 
within 15 per cent, and monthly evapo- 
ration within approximately 7 per cent. 
A similar analysis was made using 
meteorological data obtained at the 
barge on Lake Hefner. Although the 
results were better, the improvement 
was not sufficiently great to warrant 
continued operation of the barge me- 
teorological station for the sole purpose 
of providing data for routine computa- 
tions of evaporation. 

It should be noted that in the fore- 
going equation, evaporation is zero 
when the wind speed is zero, which, 
strictly atti: is incorrect, for in the 
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wind, evaporation takes 


absence of 
place by molecular diffusion, an ex- 


tremely slow process. If the height 
over which Ae is measured is assumed 
to be 25 ft, evaporation from a large 
body of water by molecular diffusion 
can be calculated by 


Ey» = 0.00001 Ae 


where Ey = evaporation by molecular 
diffusion in inches per day. 

Thus, evaporation in the absence of 
wind is negligible, a conclusion verified 
by the Lake Hefner data. The relation 
between the ratio E “Ae and wind speed, 
u, is illustrated in Fig. 2. Although 
the points scattered considerably, there 
is nothing to indicate that a line having 
a positive y-intercept would fit the data 
better than a line through the origin. 
The much greater scatter for larger val- 
ues of E/Ae results, in part, from er- 
rors in measuring small vapor pres- 
sure differences. As u increases, the 
attendant mixing causes Ae to decrease, 
as might be expected, and errors in the 
ratio E/Ae are thus greatly magnified. 

If the data obtained in the first 
month or two of a calibration study 
indicate that records obtained at the 
nearest weather bureau station cannot 
be transposed with sufficient accuracy, 
it would be necessary to construct a 
simple meteorological station near the 
reservoir. Wind speeds and dry- and 
wet-bulb temperatures at one level, plus 
water-surface temperatures are the only 
quantities to be measured. If it is found 
that records at a nearby weather bureau 
station can be used, no equipment 
whatever is required at the reservoir 
except a floating thermometer. The 
computations of evaporation can be 
quickly and easily performed by water 
works personnel. 

It must be remembered that an em- 
pirical equation developed for a particu- 
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lar reservoir, such as that presented, 
can be used for no other reservoir. 
The basic evaporation equations that 
are still under detailed study are gen- 
eral, however, and their use is not 
limited to Lake Hefner. 

Never before has a full scale evapo- 
ration study of the scope of the Lake 
Hefner project been undertaken. The 
Herculean data-processing task has 
been completed. The value of the me- 
teorological and limnological data is 
greatly enhanced by the concurrent ac- 
curate water-budget data. The final 
reports on the Lake Hefner project. to 
be published later this year, will give 
all the basic data and _ conclusions 
reached thus far. The data will prob- 
ably be subjected to continuing study 
by scientists for some years. 
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A Study of Jute and Other Yarning Materials _ 
By Charles A. Black and Wilson T. Calaway 


University of Florida, Gainesville 


NUMBER of writers have re- 
A ported the presence of coliform 
organisms in water samples obtained 
from newly laid water mains, the 
source of the contamination clearly 
being packing materials in the joints. 
Others have shown by laboratory stud- 
ies that many packing materials sup- 
port the growth of coliform organisms 
and that large increases in numbers 
take place within relatively short pe- 
riods of time. Packing materials, as 
received, are sometimes contaminated 
with bacteria as a result of the methods 
of preparation. Such contamination 
serves as seed for future growth. 

Inasmuch as_ practically all 
particularly in inhabited areas, are cer- 
tain to contain coliform organisms, it is 
virtually impossible, even when the 
joint packing is sterilized before being 
used in the field, to get it in place 
without contaminating it from the soil, 
the walls of the pipe, or the laborers’ 
hands. Calvert (1, 2) discussed many 
of these factors, including the difficulty 
of sterilizing packing materials, and 
pointed out that to obtain disinfection 
with chlorine, a chemical ordinarily used 
in the water works field, it must be 
applied in such high dosages that the 
packing material itself is frequently af- 
fected adversely. Every water works 
man realizes how difficult it is for dis- 
infecting materials to penetrate the 
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joint after the main is in place. Heller 
(3), ina field test run on a number of 
calking materials, discusses the advan- 
tages of certain materials and observes 
the difficulty of obtaining penetration. 

Calvert (1, 2), to facilitate the evalu- 
ation of calking materials, originated a 
three-day cycle test in which the rate 
of increase or decrease in_ bacterial 
numbers indicates whether the mate- 
rials might continue to contaminate 
water within the mains by supporting 
growth of the bacteria within the joints. 
His procedure is essentially that used 
by the authors, with the exception of 
several changes and refinements that 
more easily make it possible for other 
laboratories to duplicate the results and 
facilitate the establishment of a tenta- 
tive standard procedure for testing 
main-packing materials. The authors 
used standard dilution water instead of 
tap water, as used by Calvert, because 
tap water varies appreciably in different 
parts of the country. It also seemed 
advisable to start with materials and 
dilution water in a sterile condition, 
inoculating these materials with a 
known quantity of a pure culture of 
Esch. coli, and to follow with a similar 
test using Aer. aerogenes, in order that 
the packing material might be evalu- 
ated in terms of the organisms by 
which sanitary quality is usually 
judged. 
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Testing 

Packing material weighing 10 g is 
sterilized by autoclaving in a 1-liter, 
wide-mouth, glass-stoppered bottle with 
a metal-foil cap. The material is torn 
apart before sterilization to expose the 
fibers to the action of the bacteria. A 
900-ml quantity of standard, sterile 
BOD dilution water, Formula C, as de- 
scribed in Standard Methods (4) is 
introduced into each 1-liter bottle. One 
sterile bottle containing no packing 


BLACK & 


WILSON T. CALAWAY Jour. AWWA 
inversions before samples are with- 
drawn for the initial counts. 

The estimation of Esch. coli densities 
is made by the usual lactose fermenta- 
tion method (4). The samples are di- 
luted when necessary and are planted 
in five tubes for each dilution being 
examined. Inoculations are not carried 

l 
—~—~—., and all series giving 


beyond 

100,000 
five positive tubes in this dilution are 
recorded as greater than 1.6 x 10°. 


following samples: A-1 and A 


material is used asa control. Sufficient 
quantity of a bacterial suspension is 
added to give a bacterial density of ap- 
proximately 1,000 to 5,000 per ml in the 
1-liter bottles. This bacterial density 
is equivalent to a most probable num- 
ber (MPN) of 100,000 to 500,000, and 
is judged from the control, not from 
the bottles containing the packing ma- 
terials which have bactericidal effects. 
Bottles containing water, packing ma- 
terial (except in the control), and bac- 
terial suspensions are mixed by 100 


Aer. aerogenes was used as the inoculating organism. 

control, seeded dilution water; B—jute from 

Gainesville, Fla.; C—untreated jute packing ; D—untreated jute flat strip; E—treated 
jute packing ; and F—treated jute flat strip. 
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a ads Fig. 1. Comparative Bactericidal Qualities of Jute Samples 


The italic letters refer to the 


A test for Esch. coli density was per- 
formed at the end of each three-day 
period (72+ 5 hr). The bottles were 
mixed by 25 inversions before samples 
were withdrawn. The water was 
poured off and the bottles were allowed 
to drain in a near vertical position for 
1 min after the water began to drip 
from the lip of the bottle. The bottles 
were then refilled with 900 ml of sterile 
dilution water. This procedure was 
repeated for at least ten cycles with all 
the bottles still found to contain coli- 
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form organisms. Bottles yielding five 
negative presumptive tubes from 10 ml 
of inoculum each, on two succeeding 
cycles, were considered negative. 
When the packing materials being ex- 
amined were known to contain bacteri- 
cidal substances, the samples were re- 
seeded for ten cycles, or until positive 
results were obtained. Samples were 
mixed by 25 inversions after being re- 
filled with dilution water, with the ex- 
ception of the reseeded bottles which 


git 


709 
ing material samples. Consequently, it 
was decided to refine the procedure to 
bring the handling of the samples and 
the control into closer agreement and 
to give a truer picture and a more di- 
rect comparison, by pouring off 800 ml 
of dilution water at the end of the first 
three-day period and adding 900 ml of 
sterile dilution water. At the end of 
each successive three-day period, 900 
ml was poured off and again added 
after quantities of the water had been 


were mixed by 100 inversions. Dur- removed for the bacteriological tests. 
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Fig. 2. Comparative Bactericidal Qualities of Packing Materiais 
Aer. aerogenes was used as the inoculating organism. The italic letters refer to the 
following samples: A-1 and A-2—control, seeded dilution water ; G—untreated jute ; 
H—treated jute; I—Fibrex ; J—asbestos; K—cotton; and L—Pakmaster. 


ing three-day periods between sampling, 
bottles were kept in a 20C incubator. 

The control requires slightly differ- 
ent handling—800 ml of water is 
poured off at the end of the first cycle 
and 900 ml at the end of each succeed- 
ing cycle. When Esch. coli was used 
as the seeding organism, the blank was 
set up in the manner indicated, but no 
water was withdrawn at the end of the 
three-day intervals. This method did 
not take into account the dilution by 


om the pack- 


The total amount removed, including 
that for bacteriological tests, was 900 
ml, Curve A-2 in Fig. 1 and 2 repre- 
sents a control sample handled in the 
manner described. It is felt that this 
procedure for the control sample more 
nearly represents the actual conditions 
present in the other tests. 

The authors did not feel it was neces- 
sary to perform confirming tests as 
pure cultures of Esch. coli and Aer. 
aerogenes were used. For the same 
reason, 24-hr read ctose 
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broth tubes were not required. Most 
probable numbers are calculated from 
48-hr results. 

Plate counts using either tryptone 
glucose extract agar or brilliant green 
bile agar did not give usable results be- 
cause the repeated handling of bottles 
containing samples gave too great an 
opportunity for contamination from 
airborne organisms. Some of the or- 
ganisms growing on the brilliant green 
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the bottles, even though this amount 
did check rather closely. Several of 
the materials tested retained different 
quantities of water. Even the rapidity 
with which the water was poured off 
before draining affected the amount re. 
tained by the packing materials. In 
order to make each cycle identical, 

seemed advisable to begin by adding 
1,000 ml of water. A modified proce- 
dure has therefore been suggested. 
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untreated jute packing ; 


hile agar produced reactions so simi- 
lar to the typical reaction of the coli- 
form group that reading of the plates 
There was no indica- 


was impossible. 
tion that these airborne 
interfered with the lactose broth fer- 


contaminants 


mentation tube method. 

ee While the tests were being per- 

formed, it became apparent that better 

ae agreement among the various results 
could be obtained if the quantity of 

water removed at the end of each cycle 


was a definite amount rather than the 
indefinite amount yielded by draining 
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Esch. coli was used as the inoculating organism. 
ing samples: A—control, seeded dilution water; 
D—untreated jute flat strip; 

treated jute flat strip. 
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Comparative Bactericidal Qualities of Jute Samples 


The italic letters refer to the follow- 


B--jute from Gainesville, Fla.; C— 
F— 


Modified Procedure 

Packing material weighing 10 g is 
torn apart and placed in a 1-liter, glass- 
stoppered, wide-mouthed bottle which 
is then sterilized by autoclaving. A 
volume of 1,000 ml of sterile dilution 
water is added and a suspension of coli- 
form organisms sufficient to give a 
density of approximately 1,000 to 5,000 
organisms per ml is added. This bac- 
terial density is equivalent to an MPN 
of 100,000 to 500,000 in the water in 
contact with the packing materials or 
in the water alone in the control — 
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At the end of each three-day period, 
samples are withdrawn for the pre- 
sumptive test. Sufficient water is then 
withdrawn from each bottle to make 
the total quantity of water removed 
900 ml. If the water is carefully 
poured from the bottles, all of the pack- 
ing material will cling to the sides of 
the bottles. The bottles are then re- 
filled using 900 ml of sterile dilution 
water, and the bottles known to con- 
tain main packing materials with bac- 
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which a high degree of confidence may 
be placed can be drawn if a reasonable 
supply of data is at hand. Another 
difficulty in reporting data from bac- 
terial numbers is the extreme limits of 
the numerical values obtained over any 
series of such experiments. It is gen- 
eral practice, therefore, to report such 
numbers by their logarithmic value 
rather than by their actual numerical 
value. Logarithmic representation im- 
poses one minor limitation which must 
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Fig. 4. Comparative Bactericidal Qualities of Packing Materials 
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Esch. coli was used as the inoculating organism. 
seeded dilution water; 
K—cotton; 


control, 
Fibrex ; 


ing samples: A 
J—asbestos ; 


tericidal qualities are reseeded. This 
procedure is repeated at intervals of 
three days for at least ten cycles. 


Results 


The results obtained from the three- 
day cycle test, as performed by the 
senior author’s laboratory, are given in 
Fig. 1 and 3. Actual bacterial numbers 
are extremely large. Isolated data usu- 
ally do not give a true representation 
of what has actually taken place. Al- 
though the value of any single datum 
is doubtful, reliable trend curves in 


The italic letters refer to the follow- 


G—untreated jute; H—treated jute; 
and L—Pakmaster. 


be borne in mind—the zero logarithmic 
line does not represent an actual zero 
numerical value. In the authors’ tests, 
the lowest value that could be inter- 
preted from the results is an MPN of 
2.2. Anything less than this value can 
only be recorded as less than 2.2. The 
low limit as a logarithm is represented 
in Fig. 3 as a line practically asymp- 
totic to the base line because, owing to 
the limitations of the testing procedure, 
an actual zero is not possible. Curves 
A-I1 and A-2 in Fig. 1 present com- 
parison of the two methods of treating 
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Curve A-2 repre- 
sents the control in which portions of 


a the water were removed at the end of 


each cycle, as outlined. Curve A-I 
represents the control from which 
water was not removed. As already 
pointed out, the procedure used for 
Curve A-2 more nearly agrees with 
the procedure used on the bottles con- 
taining materials being tested and, con- 
sequently, it gives a more exact inter- 
pretation as a control. As there is 
general agreement between the curves 
represented on Fig. 3 using Esch. coli 
as the test organism and those repre- 
sented on Fig. 1 using Aer. aerogenes 
as the test organism, Curve A-2 in Fig. 
1 could be transposed to Fig. 3 with- 
out creating appreciable error in inter- 
preting values from Fig. 3. It was not 
possible to evaluate the initial concen- 
tration of bacteria in bottles containing 
the treated jute because the test series 
yielded only negative tubes. Growth 
had dropped below an MPN of 2.2 in 
all of these bottles at the end of the 
first cycle. Reinoculation at the ciose 
of each cycle failed to produce growth 
at any time. It would appear from 
examination of the curves that any val- 
ues above the A-2 curve of Fig. 1, 
indicate that the materials represented 
by these curves are furnishing food for 
bacterial growth. 

Although the study of raw and 
treated jute was the authors’ principal 
objective, cotton, asbestos, Fibrex * 
and Pakmaster + were also studied. 
The composite curves for the raw and 
treated jute and for the additional ma- 
terials are given in Fig. 2 and 4. Of 
the additional materials examined, 
bestos showed the most desirable quali- 
The initial counts on the asbestos 


as- 


*A product of the Hydraulic Develop- 
ment Corp., New York, N.Y. 

+A product of the Grand Rapids Fibre 
Cc ord Co., Grand Rapids, Mich. 
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were considerably lower than the in- 
oculum should have given, and, as 
Curve J, Fig. 2 and 4, indicates, the 
values dropped to the minimum level 
that can be evaluated by the test at the 
end of the third cycle. This drop can 
possibly be accounted for on the basis 
of work by Wattie and Chambers (5) 
indicating that appreciable death rates 
are obtained by excess lime treatment 
even at pH values of 9.5. Such pH 
values were present in water poured 
off asbestos samples at end of each 
cycle throughout the testing period. 

Fibrex, a commercial pipe-joint 
packing used rather widely in the water 
works field, showed somewhat better 
values than other nongermicidal pack- 
ing materials, a finding which agrees 
substantially with the work of Heller 
(3). Pakmaster, another paper pack- 
ing material, differed from most of the 
other materials in that the rise in bac- 
terial numbers was slower but persisted 
at a high level over a longer period of 
time. This material is evidently manu- 
factured from very short wood-fiber 
paper, and tends to disintegrate when 
soaked in water so that a suspension 
of fine wood fibers is obtained. The 
suspension gives a large surface area 
for bacterial growth, a fact which may 
account for the difference in growth 
characteristics.* Whether this mate- 
rial, when packed into a pipe joint 
under conditions that will allow little 
mechanical disintegration, will react in 
a manner similar to that under labora- 
tory conditions cannot be ascertained 
from the results obtained thus far. 
Cotton gave values somewhat higher 
than the short-term studies of Heller 
(3) might suggest, but in substantial 
agreement with the data he collected 
over a long period of time. 


*The process by which Pakmaster is 


manufactured has been changed since this 
study was aa. —Eb. 
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The materials tested can be divided 
into three classifications : 

1. Materials having bactericidal ef- 
fects—treated jute and asbestos. 

2. Materials having only slight 
growth-producing characteristics, but 
without bactericidal effects—Fibrex. 

3. Materials having no bactericidal 
effects and definite growth-producing 
characteristics—Pakmaster, cotton, and 
raw jute. 


Chemical Determinations 


The Twisted Jute Packing and 
Oakum Institute submitted for exami- 
nation samples of jute which had been 
treated with a solution containing or- 
ganic copper and mercury compounds. 
Because copper and mercury are harm- 
ful if present in water in sufficient con- 
centrations, it was felt advisable to 
determine the concentration of these 
elements in the water at the end of each 
three-day cycle (Fig. 5 and 6). The 
concentration of copper in the water 
exceeded the maximum quantity set by 
the U.S. Public Health Assn. (6) only 
in the first cycle, dropping off sharply 
in succeeding cycles to insignificant 
quantities. It is apparent that in the 
normal procedure for laying, steriliz- 
ing, and flushing a new water main, the 
copper content of the water would never 
reach toxic concentrations. 

As no limits have been set by the 
U.S. Public Health Assn. for mercury 
in public water supplies, no conclusions 
could be reached for the allowable con- 
centration in the water main. Bastedo 
(7) reports that the human body could 
tolerate 90 to 120 mg of mercury with- 
out toxic symptoms. The body of a 
person fatally poisoned with mercury, 
however, was found to contain only 175 
mg. Taylor and Whiskin (8) have said 
that 0.2 g of phenyl mercuric chloride 
has been taken orally by a human sub- 
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content of the jute fibers, as received, 
was determined. A determination was 
made again after 10 cycles of the three- 
day cycle test. The samples of jute 
contained 0.064 per cent of mercury at 
the beginning of the test, an amount 
which decreased approximately 72 per 
cent after the first two cycles of the 
three-day cycle test. Trace quantities 
of mercury were found in the water 
through the tenth cycle. The results 
of these determinations may be 
summarized as follows: 

1. Sterile treated jute packing, as 
received, contained 6.3 mg of mercury 
per 10 g of jute. After ten cycles of 
the three-day cycle test, 1.5 mg of 
mercury per 10 g of jute was present. 

2. Treated sterile jute, flat strip, as 
received, contained 6.4 mg of mercury 
per 10 g of jute. After ten cycles of 
the three-day cycle test, 1.9 mg of 
mercury per 10 g of jute was present. 
The concentrations at the end of each 
three-day cycle period are shown in 
Fig. 5 and 6. 

Inasmuch as mercury is a toxic ele- 
ment and, according to the medical 
literature, is accumulated in the sys- 
tem and very slowly excreted, it is felt 
that this problem should be examined 
more critically than that of the copper. 
Bastedo (7) has stated that mercury 
has been found in the tissues and ex- 
cretions of human beings as long as six 
months after medicinal dosages of mer- 
cury were administered. A hypotheti- 
cal example, using 6-in. pipe, gives an 
idea of the concentrations that could 
occur. According to the Handbook of 
Cast Iron Pipe (9), the average 
amount of jute used per joint of 6-in. 
pipe is 0.31 Ib. Cast-iron pipe is avail- 
able in several lengths, but in order to 
approximate the worst possible condi- 
tion, a 12-ft length of 6-in. pipe is used 
and it is assumed that the jute in each 
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of the water in the pipe, which, of 
course, is not true. It would take ac- 
tual experiments, however, to deter- 
mine exactly what concentrations would 
be obtained under the conditions that 
prevail in a standard joint. At the 
end of the second three-day cycle, a 
total of 44 mg of mercury would be 
present in the water removed, which, 
when converted to the amount of jute 
present in a joint of pipe and the ca- 
pacity in gallons of a 12-ft length of 
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cury in such a water main would be 
only a fraction of the amount given, 
but, nevertheless, the problem is a seri- 
ous one. As no mercury tolerances 
have been established, and little is 
known about the allowable limits of 
mercury in water, it is felt that jute 
treated with mercury compounds 
should be given more extensive testing 
by the proper agencies, which should 
then set allowable limits. Inasmuch as 
most of the mercury leached from the 
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Fig. 5. Residual Copper in Water From Mains Using Treated Jute Packing 
Italic letter E refers to treated jute packing and F refers to treated jute flat strip. 


pipe, represents a concentration of 1.8 
ppm of mercury. Using Bastedo’s cal- 
culations, it would be necessary to 
drink 26 gal of water to obtain a lethal 
dose of mercury—175 mg. According 
to Bastedo (7), however, mercury is 
slowly excreted, and it is possible for 
175 mg of mercury to be accumulated 
from small dosages over a long period 
of time. 

The amounts of mercury in the hypo- 
thetical example are extreme—undoubt- 


edly the actual concentration of mer- 


jute was removed during the first two 
cycles, and only small amounts were 
released after the second cycle, it is 
possible that during the normal period 
of sterilization and flushing, appreci- 
able quantities would be removed. As 
the jute in the example was considered 
to be in intimate contact with the water, 
the conditions in the water main might 
not be the same. It is not probable that 
one water main would cause serious 
consequences. If a municipality used 
jute sterilized in this manner over a 
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long period of time and through wide- 
spread distribution systems, however, 
the quantity of mercury picked up over 
a period might be harmful. It is not 
known whether or not the quantity of 
mercury used in the sterilization could 
be decreased, but the authors feel it 
could possibly be reduced for water 
in contact with the treated jute was 
bactericidal at the close of twenty cy- 
cles. It is felt that it is not necessary 
for jute to have bactericidal qualities 
for this long a period of time. 
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contamination during the process of 
making the joint. On the other hand, 
the treated jute samples furnished by 
the Twisted Jute Packing and Oakum 
Institute seemed to contain many desir- 
able characteristics. Except for the 
possible danger of mercury leaching 
into the water in the main, treated jute 
seems to be desirable in every respect. 
Because of the desirable characteristics 
of jute treated with mercury compounds 
and because of its possible widespread 
use, limits should be set by the proper 
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Fig. 6. Residual Mercury in Water From Mains Using Treated Jute Packing 
Italic letter E refers to treated jute packing and ¥ refers to treated jute flat strip. 


three-day cycle test 


Summary 
The 


outlined 
under the modified procedure seems 
to be the most adequate method yet de- 


vised for evaluating the bacterial 
growth-supporting characteristics of 
main-packing materials. 

The results obtained from the ex- 
amination of treated and untreated jute 
seemed to show definitely that un- 
treated jute is highly unsatisfactory for 
use as a main-packing material even 
though it may be thoroughly sterilized 
before use, because of the possibility of 


agency for mercury concentrations in 
drinking water. A standard method 
for the determination of mercury in 
water should be included in any future 
edition of Standard Methods (4). A 
modified dithizone method was used by 
the authors in this work; however, 
the method leaves much to be desired. 
An exhaustive search of the literature 
could produce no better method. This 
method is a combination of several and 
has been the object of considerable 
work by the senior author’s laboratory. 
It also seems advisable that the Twisted 
Jute Packing and Oakum Institute ex- 
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ercise close control over the treated 
jute products of its members, and cer- 
tify such materials to the satisfaction of 
the AWWA. Treated jute should have 
a distinctive marking, such as a differ- 
ence in color, to distinguish it from un- 
treated jute products. 

The results of the authors’ work 
seem to indicate the desirability of ger- 
micidal treatment of all packing mate- 
rials that support bacterial growth, as 
determined by the testing procedure. 
The very nature of the process of lay- 
ing water mains subjects the jointing 
materials to contamination. The au- 
thors do not feel that these bactericidal 
effects should necessarily persist over a 


long period of time, as the object is | 
only to kill the initial contamination of © 
bacteria. It is advantageous to use bac- — 


tericidal joint-packing materials be- 
cause, during the normal procedure of 
main sterilization, it is impossible to 
force main-disinfecting compounds into 
the joints in sufficient quantities to ef- 
fect sterilization of the packing mate- 
rials. It has also been shown by Cal- 
vert (1, 2) that chlorine, in ordinary 
concentrations, is not a_ satisfactory 
sterilization medium for main-packing 
materials. Thus, it might be well for 
the Twisted Jute Packing and Oakum 
Institute to examine its treatment to 
determine if the concentrations used, 
particularly of mercury compounds, are 
greater than the necessary limit, as the 
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The author has presented a com- 
prehensive report on a laboratory re- 
search project which was undertaken 
to determine the efficacy of untreated 
jute, jute treated with a copper- 


Discussion 


authors’ work indicates that bactericidal 
properties continue to be exerted even 
after a large percentage of the treating 
compound has been leached from the 
jute. The only objection to continued 
bactericidal properties is the possibility 
of mercury concentrations detrimental 
to water consumers. 
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mercury organic chemical compound, 
and several other calking materials 
that are used by the water works in- 
dustry. 

This writer will confine his discus- 
sion to several points that the author 
has developed in his summary and con- 
clusions on the jute research, and to 
some of the public health aspects of this 
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water works problem that are not cov- 
ered fully in the report. 

The author’s recommended modifi- 
cation of Calvert’s 3-day cycle test and 
his utilization of this laboratory pro- 
cedure for evaluating the ability of 
calking materials to support bacterial 
growth represents a contribution in the 
field of water works material testing. 
The adaptation of this test, supple- 
mented by other requirements, to speci- 
fications for calking materials should 
be studied further, for, if found satis- 
factory, it could eliminate the neces- 
sity of referring directly to trade prod- 
ucts in specifications and recommended 
procedures. 

The results of the author’s studies 
further confirm what other investiga- 
tors have found about the ability of 
untreated jute to support bacterial 
growth. Only two of the materials 
studied are reported as having bac- 
tericidal effect—jute treated with a 
copper-mercurial compound and asbes- 
tos. Results obtained from the 3-day 
cycle tests indicate that the bacteri- 
cidal effect of the treated jute is only 
slightly greater than that for asbestos, 
which is possibly due to the degree of 
treatment of the jute. 

The report devotes considerable at- 
tention to jute treated with a copper- 
mercurial compound and the result- 
ing toxicological problems. Water 
works literature indicates that a mer- 
curial-treated jute has been used by 
the Metropolitan Water Board of 
London and possibly at Newcastle in 
Great Britain. The Metropolitan Wa- 
ter Board of London processes the 
jute itself. 

In a special report to the Interna- 
tional Water Supply Assn. on experi- 
ences in London (1), statements are 
made about the toxicity of the mercu- 
rial compound used in treating the 
jute. Herbert E. Stokinger, Toxicolo- 


gist of the Environmental Health Cen- 
ter, U.S. Public Health Service, Cin- 
cinnati, comments as follows on these 
statements, first quoting the statement, 
and then discussing it: 


1. “No cumulative deposition of mer- 
cury in the body, as in the case with 
lead....” Certainly considerable evi- 
dence exists that mercury acts as a 
cumulative poison (2). If mercury 
did not act as a cumulative poison, 
chronic mercury poisoning, as a dis- 
ease entity, would not be known. The 
literature indicates that there is such 
a poisoning, however (3-5). Lewis 
(6) has reported a number of cases 
of chronic mercurialism that could 
only have resulted from mercury act- 
ing in a cumulative manner. More 
recently, experimental work (7) has 
shown measurable amounts of mer- 
cury that have been stored from the 
ingestion of phenyl mercuric acetate 
in rats at levels as low as 0.1 ppm of 
mercury. More mercury was found 
stored from this organic derivative 
than from the simple mercuric acetate 
salt. In addition, slight to very slight 
injury to the kidneys occurred at this 
level in animals after periods of 1 
year. 

2. “These substances (phenyl mer- 
cury compounds) are nonirritant and 
nontoxic when applied to the skin.” 
This statement is misleading in that, 
although not irritating, these sub- 
stances are known to be skin sensi- 
tizers. In addition, the fact that mer- 
cury is cutaneously absorbed is not only 
common knowledgé but has been shown 
by direct experimentation and from a 
study of mercury poisonings that have 
been reported in incidents in which 
hody intake from the atmosphere was 
found to be greater than could be ac- 
counted for by inhalation or by in- 
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3. “No toxic effects have been no- 
ticed after large plasma transfusions in 
spite of a considerable intake of or- 
ganic mercurial compounds (50 ppm).” 
This statement again is misleading be- 
cause there is considerable medical 
evidence to indicate that, with an in- 
creased number of transfusions con- 
taining mercury, incidents of mercury 
poisoning would occur. 

4. “Compounds, such as phenyl mer- 
curic acetate and phenyl mercuric 
borate, have found extensive applica- 
tion in medicine.” This state- 
ment is true but, again, misleading. 
When such mercurials are used as 
medicinals, they are employed under 
medical supervision and are not given 
to all individuals indiscriminately. 


The public health problems arising 
from the proposed use of jute treated 
with a copper-mercurial compound 
are, for the most part, toxicological. 
They arise primarily from the possible 
occupational health hazard to industrial 
employees processing the jute and wa- 
ter works laborers handling it, and pos- 
sibly from its contact with water used 
for drinking and culinary purposes. 

Sufficient data are not available at 
this time to provide a basis for con- 
clusion on these problems, although 
the author’s report supplies a substan- 
tial beginning. Representatives of the 
Twisted Jute Packing and Oakum In- 
stitute have met recently with Stok- 
inger at the U.S. Public Health Service 
research laboratories. As a result of 
this meeting, further studies have been 
outlined to fill in the gaps in the in- 
formation on treated jute. 


The author considered the wide- 


spread use of mercurial-treated jute 
in his report and touched upon the 
necessity for the establishment of tol- 
erance limits for mercury in drinking 


JUTE PACKING MATERIALS—BLACK 


Jour. AWWA 


water, and the development of stand- 
ardized laboratory procedures for the 
determination of the mercury ion in 
water. Other information needed be- 
fore this problem can be resolved satis- 
factorily includes: [1] the solubility of 
chemicals employed for treating jute; 
{2] controls necessary to regulate the 
final concentration of mercury retained 
on the jute; [3] information on the 
sensitizing effect of mercurial-treated 
jute; and |4] results of field tests on 
the use of treated jute. New questions 
may arise as the answers to these ques- 
tions are obtained. 
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Epitors Note: By letter dated July 
16, 1952, A. S. Best of the Commodity 
Standards Div., Federal Specifications 
Board, advised the Twisted Jute Pack- 
ing and Oakum Institute that the pro- 
posed specification for sterile jute pack- 
ing which they submitted was not 
acceptable to the various government 
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LOTATION as a science and art 

has been well established in the 
mining industry. Within recent years, 
the principle of flotation has been ex- 
tended to other industries, and applica- 
tions include: the removal of gluten 
from starch (1) ; sewage and industrial 
waste treatment (2, 3); cleaning peas, 
wheat, and coal (4); and many other 
processes in which discriminating par- 
ticles are made to work for the benefit 
of man (5). 

Flotation is a method of concen- 
tration that consists of producing a 
hydrocarbon-like surface on nonhydro- 
carbon particles.* The process is selec- 
tive; the nonhydrocarbon particle be- 
comes hydrophobic, and may be re- 
moved from the water by bubble 
attachment and aeration. Usually, 
mineral particles in the size range from 
1 to 400 are removed (6). 

In 1945 (7) it was hypothesized that 
suspended and colloidal matter could be 
removed from raw surface waters, and 
experimental work indicated that this 


*Latest available information on the 
mechanism of flotation indicates that the 
collector is adsorbed at only 5 to 20 per 
cent of the surface of the particle to be 
floated—that is, flotation occurs long before 
the formation of a hydrocarbon monolayer. 
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supposition was at least partially true. 
Preliminary results showed an average 
reduction in turbidity of approximately 
70 per cent, a reduction in suspended 
solids of 79 per cent, and a reduction 
of bacteria, by plate count, of 90 per 
cent. It was suggested that the process 
merited further attention. 

If the chemicals to be used were 
toxic, drinking water could not be pre- 
pared with them, but if it could be 
shown that the chemicals were non- 
toxic, the research could proceed. 
Thus, the investigation of the toxicity 
of certain surface-active agents was 
undertaken (8). In addition, studies 
relating to the chemistry of the process, 
the bacteriology, the parasitology, and 
the effects of temperature were under- 
taken, as well as the use of the electron 
microscope to aid in the determina- 
tion of how small a particle could be 
removed. 


Method 


Surface water varying in turbidity 
from less than 5 to 300 ppm was used 
in these tests. Greater turbidities re- 
quire larger amounts of chemical, al- 
though a quantitative relationship has 
not been determined. Using a 1 per 
cent aqueous solution of the quaternary 
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ammonium compound, 1 ml is added 
to 1 1 of the turbid water in a 1-1 gradu- 
ated cylinder, and is mixed thoroughly. 
An air diffuser which will form small 
bubbles (1-2 mm in diameter) is con- 
nected to a piece of rubber tubing and 
is placed at the bottom of the gradu- 
ated cylinder.* When air is intro- 
duced at the rate of 14 1 per min, a 
large number of small bubbles is pro- 
duced. As these bubbles rise to the 
top, a froth is formed in which the mud 
and bacteria collect. If air is blown in 
too fast, there is no opportunity for 
water to drain back from the froth or 
foam, and a relatively large amount of 
water can be lost with the froth. By 
reducing the air flow, the mud can col- 
lect in the foam, water can drain back, 
and if the pressure is then increased 
slightly, the foam will slowly overflow 
the top of the cylinder. As aeration 
proceeds, the bubbles get larger and the 
foam becomes unstable and loses its 
cohesive properties. The bubbles break 
as they reach the surface, indicating 
that the chemical has been exhausted 
and has overflowed with the mud. The 
process is then repeated. 

Generally, two periods of aeration of 
3 to 5 min each will render the original 
sample sparkling clear, and the turbid- 
ity measured with a turbidimeter, will 
be less than 1 ppm. One sample, a 
trade waste containing more than 4,000 
ppm bentonite, formed an immediate 
precipitate with the quaternary ammo- 
nium compound. The precipitate could 
have been allowed to settle, or slightly 


* An aquarium air-spray vent of coarse- 
grained porous carborundum, a product of 
Central Scientific Co., Chicago, Ill., and a 
gas dispersion tube of stainless steel, medium 
porosity, 14-in. diameter, a product of 
Standard Scientific Supply Corp., New 
York, N.Y., may be used. 
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more compound could have been added, 
and the precipitate blown out the top. 
No investigation of color removal was 
made, The aeration is a progressive 
process which starts rather slowly to 
collect the mud and then increases in 
order to cause the foam to overflow the 
rim of the cylinder. A freeboard to 
allow for up to 25 per cent expansion 
in volume of the liquid should be al- 
lowed during aeration. The freeboard 
provides room for the froth to keep 
working as the mud collects. The foam 
that is blown off subsides quickly, leav- 
ing a small amount of water, and all 
of the mud. It seemed more difficult 
to remove mud from water having low 
turbidity—less than 15 to 20 ppm— 
than from water having a greater tur- 
bidity. The addition of mud to in- 
crease the amount of suspended solids 
to 50 ppm or more seemed to make the 
process work faster and give a cleaner 
end product. 

The process is not designed to re- 
move particles which are large enough 
to settle out and be removed by presedi- 
mentation before flotation. All of the 
tests were conducted on a laboratory 
scale with a view toward demonstrating 
the application of the principle of flota- 
tion in water works practice. It is 
hoped that pilot plant studies will be 
made if sufficient interest in the process 
is shown by the water works industry. 
Toxicity 

Acute toxicity by mouth and vein 
were determined, as well as subacute 
toxicity by mouth and corneal irrita- 
tion. The studies include fourteen non- 
ionic surface-active agents, ten anionic, 
and six cationic. Several conclusions 
were reached: [1] acute toxicity by 
vein and by mouth are not related; [2] 
there is no quantitative relationship be- 
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tween acute oral toxicity and subacute 
oral toxicity; [3] the effects on blood 
pressure of administering these chemi- 
cals intravenously are not an important 
factor; and [4] there is some relation- 
ship between acute oral toxicity in mice 
and irritation in the eye of a rabbit. 
One of the quaternary ammonium 
compounds used in the flotation process 
is designated as alkyl dimethyl benzyl- 
ammonium chloride. This compound 
s currently being used in restaurants 
ind dairies in a concentration of ap- 
proximately 1 oz of a 10 per cent solu- 
tion to 4 gal of water, or approximately 
200 ppm. The Council of Pharmacy 
ind Chemistry of the American Medi- 
‘al Assn. lists benzylalkonium chloride 
n New and Non-Official Remedies 
(9). The council states: “Cationic 


gents possess a low order of toxicity” 
ind have been “accepted as satisfactory 
sanitizing rinses for reduction of the 
yacterial flora on eating and drinking 


utensils and dairy equipment,” and, in 
addition, “in concentrations commonly 
employed, the quaternary ammonium 
salts are not toxic to animals.” The 
authors’ research has strengthened this 
viewpoint. 

In the experiments to be described, 
10 ppm of certain quaternary ammo- 
nium compounds were used and, after 
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mately 2,000 gal of water a day for 
three days and retain 100 per cent of 
the 1 ppm, or fraction thereof, remain- 
ing—a series of circumstances that is 
highly unlikely. This calculation is 
based upon the acute toxicity of a 
wetting agent * for mice, when one 
dose of the chemical (0.34 g per kg— 
was administered by mouth and the 
mice were kept for 72 hr to determine 
the effects of (LD,,).7 


Chemistry 


The chemistry of the seitibcidaatin 
agents has been adequately described in 
a series of publications (2, 10-14). 
Only quaternary ammonium com- 
pounds of USP grade were used. 
These compounds belong to four gen- 
eral classes : 

1. Compounds containing cyclic 
amines such as cetylpyridinium chlo- 
ride.t 


2. Compounds containing an aro- 
matic ring in the long chain, such as 
diisobutyl (or tertiary octyl) phenoxy- 
ethyldimethyl benzy lammonium 
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treatment, less than 1 ppm remained 
in the water. There is no taste due to 
the 1 ppm, or fraction thereof, which 
remained. On the basis of the amount 
it took to kill a mouse, it is calculated 
that, to receive a fatal dosage, a 150-Ib 
man would have to drink approxi- 


HoH 


* Roccal, a product of Winthrop-Stearns, 
Inc., New York, N.Y., was used. 

+ LD, is the dose which is lethal to half 
of the animals studied. 

tA product of J. T. Baker Chemical Co., 
Phillipsburg, N.J., was used. 

§ Hyamine 1622, a product of Rohm & 
Haas Co., Philadelphia, Pa., was used. 
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3. Long chain alkyl radicals attached 
to a nitrogen atom, such as alkyl di- 
methyl benzylammonium chloride.* 


CH, H 
CH; H 


Compounds in which oxygen 
atoms are in the long chain as amide 
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tation process—for example, choline, 
which naturally occurs in the body, is 
a quaternary ammonium compound 
that does not act favorably in the flota- 
tion process because there is no long 
alkyl chain which can wrap around the 
particle to make it hydrophobic. At 
present costs, the chemical needed to 
treat 1,000 gal of water would cost 
approximately 5 cents. 

Using a spectrophotometer it was 


linkages, such as N-(acylcolamino- 

formyl-methyl) pyridinium chloride.t found that N-(acylcolaminoformyl- 
O H H H oH a! 
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Each of these surface-active agents 
works very well in the flotation process 
for the purification of water. Their 
molecular structure is very important, 
as emphasized by Leiserson (15). It 
is desirable to have the polar or the in- 
terrupting grouping midway in a chain 
compound, or in an ortho position in 
an aromatic compound. Leiserson sug- 
gests a general formula of the type 
(A)nXBCIW “wherein A represents 
a number of carbon atoms as an alkyl 


group; n, the number of times the 
alkyl radical appears on a_ nucleus 


which may be aromatic, hydroaromatic 
or heterocyclic; B represents an inter- 
rupting group such as —O—, NH—, 
—C=C, C—; C represents a short 
hydrocarbon chain, and /!’ represents 
a hydrophylic group which may be at- 
tached anywhere in the molecule but 
preferentially, for high wetting activity, 
near the center.” This formula 
pointed out as not all quaternary am- 
monium compounds will act in the flo- 


is 


*A product of Winthrop-Stearns, Inc., 
New York, N.Y., was used. 
+Emulsept, a product of the Emulsol 


Corp., Chicago, Ill., was used. 


methyl) pyridinium chloride, in a con- 
centration of 10 ppm turbidity, absorbed 
50 per cent of the ultraviolet light at a 
wave length of 260 mp. After flotation 
the water absorbed approximately 2 per 
cent at the same wave length, indicat- 
ing that less than 1 ppm of the chemi- 
cal was left in the treated water. As 
the chemical is attached to the particle 
on one end, and is in the bubble of air 
on the other end, the froth will contain 
mud, chemical, and bacteria. Thus the 
longer the aeration is continued, the 
better chance there is that all of the 
chemical will removed. Surface 
tension measurements made with a 
stalagmometer (16) showed that there 
was no difference in the lowering of 
surface tension of the water before and 
after treatment as a result of the ex- 
ceedingly small quantity: of surface- 
active agent added. 


be 


Bacteriology 
All 


bacteriologic procedures were 
conducted as outlined in Standard 
Methods (17). Making serial dilu- 
tions for plate counts in the usual way, 


the reduction in total number of bac- 
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teria from raw to finished water was 
approximately 99 per cent. The pre- 
sumptive test on the finished—treated 
—water was generally positive in one 
tube, which might or might not be con- 
firmed in brilliant green bile. The 
water was never sterilized by this pro- 
cedure, a fact which should be empha- 
sized because it would be a mistake for 
anyone to assume that sterilization ac- 
companies the spectacular reduction in 
turbidity. Whether sufficient bacteria 
are removed to reduce the remainder 
to less than a minimal infective dose is 
somewhat doubtful, and cannot be an- 
swered on the basis of the material 
presented in this paper. Experiments 
with pure cultures of intestinal patho- 
gens were not conducted, as it was felt 
that the practicality of the process re- 
quired the continued use of raw surface 
water ordinarily obtainable from a river 
or canal. 


Parasitology 


All parasitological work was done 


with strain NIH 200 of Endamoeba 
histolytica. Using the method de- 
scribed by Balamuth (18), encystation 
was induced to prepare samples for 
inoculation into water to be treated by 
flotation. Three lots of cysts were pre- 
pared and identified by D’Antoni’s 
iodine stain. The average concentra- 
tion of cysts suspended in distilled 
water varied from 50,000 to 70,000 per 
ml as determined by counting on an 
improved hemacytometer. 

The tests were conducted using 10 
ppm of the quaternary ammonium 
compound. To 400 ml of water having 
300 ppm turbidity, 5 ml of a cyst sus- 
pension containing 55,000 cysts per ml 
was added, giving a final concentration 
of 687 cysts per ml. The inoculated 
sample received a primary and a sec- 
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ondary treatment by flotation using 10 
ppm of quaternary ammonium com- 
pound each time. Examinations for 
cysts were made on the original inocu- 
lated sample before treatment, on the 
finished water after treatment, and on 
the foam blown off the top during flota- 
tion. Nontreated cysts were used as 
controls. Aeration without adding 
a quaternary ammonium compound 
neither kills nor removes the cysts. 

To recover the cysts, each sample 
was centrifuged at approximately 2,500 
rpm for 30 min. After centrifugation 
the supernatant liquid was discarded, 
and the remaining portion was ex- 
amined for the presence or absence of 
cysts. Microscopic examinations were 
made of fresh smears without stain, 
with D’Antoni’s iodine stain, and with 
iron-hematoxylin stain. To prove the 
presence or absence of trophozoites, 
cultures were placed in vitro for 48 hr 
at 37 C, in three different culture me- 
dia—the Balamuth egg yolk infusion 
medium (19), Meleney’s modification 
of Boeck-Drobohlav medium, and 
Shaffer-Frye medium (20). 

In another test, 5 ml of a cyst sus- 
pension containing 27,500 cysts per ml 
was added to 400 ml of raw water hav- 
ing 300 ppm turbidity, giving a con- 
centration of 344 cysts per ml. In 
another test a suspension containing 
74,200 cysts per ml was used. Two 
concentrations were tried separately— 
in one, 10 ml of the cyst suspension 
was added to 500 ml of raw water, giv- 
ing approximately 1,500 cysts per ml, 
and in the other, 1 ml of cyst sus- 
pension was added to a similar sam- 
ple of raw water. A sample from each 
lot of cysts was saved and used as a 
nontreated control. Results of the ex- 
aminations for cysts of FE. histolytica 
are given in Table 1, which shows that 
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TABLE 1 
of E. Histolytica by Fletation 


Jour. . 


AWWA 


Removal of 
| 
Fresh Smear | D'Antoni’s Iron Hema- 
_ Experiment Sample (No Stain)* | lodine Stain toxylin Stain 
« Treated Negative | Negative | Negative Negative 
Foam 
Supernatant Positive Positive Positive Positive 
Control 
(Nontreated) Positive Positive Positive Positive 
II Treated | Negative Negative Negative Negative 
Foam | 
Supernatant Positive Positive Positive Positive 
Control 
(Nontreated) Positive | Positive Positive Positive 
III Treated | Negative Negative Negative Negative 
Foam 
. . . . 
Supernatant Positive | Positive Positive Positive 
Control 
(Nontreated) Positive Positive | Positive Positive 
Control 
(Aerated only) Positive Positive Positive Positive 


* Negative’’ means no cysts were found by direct microscopic examination either with or without staining. 


t ‘Negative’ means no trophozoites were tound after 48 hr at 37C. 


to check growth of trophozoites. 


the treated water was completely free 
of cysts, whereas the cysts were always 
found in the supernatant foam that 
was blown off and in the control sam- 
ples. The in vitro cultures did not show 
any evidence of trophozoites from the 
treated water, whereas the tests of the 
foam and the control samples were 
always positive. 

Thus, under the conditions of these 
experiments, 100 per cent cyst removal 
can be obtained in treating turbid wa- 
ter containing up to 1,500 cysts of E. 
histolytica per ml by flotation. The 
treatment does not kill the cysts; it 
removes them in the foam. 


Temperature and pH 


The process takes 3 to 5 min at room 
temperature. If the water is heated 
to the boiling point, the chemical added, 


Three different culture media were used 


and aeration started, the turbidity 
clears up almost instantaneously. If 
the sample is cooled to 34 F, the clari- 
fication appears to proceed as rapidly 
as at room temperature. The pH has 
no effect on the flotation process in the 
range regarded as suitable for drinking 
water. ‘Theoretically, a marked reduc- 
tion in pH to the acid range should 
change the electrical charge on the col- 
loidal matter, and render the quater- 
nary ammonium compound useless. It 
was felt, however, that extremes in pH 
were not fruitful areas of research for 
a process designed for the production 
of potable water. 


Electron Microscope 


As such a large proportion of the 
bacteria was removed by flotation, it 
was thought advisable to determine 
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how small a particle could be removed. 
As an indication of whether such re- 
search would be productive, tests were 
made using polystyrene balls having a 
diameter of 259 mp. Enough of the 
polystyrene balls were added to 1 1 of 
tap water to give the water a milky 
appearance. When the water was ex- 
amined with an electron microscope at 
a magnification of 22,000 diameters, the 
field was full of these particles which 
are approximately the size of vaccinia 
virus (21), but not the same shape. 
After treatment a sample of water was 
examined, and fifteen particles were 
found in each field, indicating a re- 
moval of more than 95 per cent of the 
original number present. Thus, viruses 
of the same size could not be entirely 
removed with this process under the 
conditions given. 


Summary 


1. A flotation process for the puri- 
fication of raw surface water varying 
in turbidity from 15 to 300 ppm is 
described. 

2. Nontoxic quaternary ammonium 
compounds are used in a concentration 
of 10 ppm; less than 1 ppm remains in 
the water after treatment. 

3. After the addition of the chemical, 
air is blown through the water and the 
mud, bacteria, and amebic cysts come 
to the top in the foam where they can 
be removed by scraping or blowing off 
the foam. 

4. The number of bacteria, as com- 
puted by the plate count method, has 
been reduced by 99 per cent. /t ts 
emphasized that the flotation method 
does not sterilize the water. 

5. Cysts of E. histolytica in a con- 
centration of 1,500 per ml were com- 
pletely removed. 
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6. The finished water is clear and 
sparkling and has no taste or odor. 
The process will work in hot or cold 
water. 

7. Removal of particles measuring 
259 mp in diameter was more than 95 
per cent effective. 

8. It is estimated that at present 
costs, 1,000 gal of water can be treated 
for 5 cents. In the event that the flota- 
tion method merits study by the water 
works industry, it is suggested that 
pilot plant studies be undertaken. 

9. The flotation method is not pro- 
posed as a complete treatment. The 
finished water should be chlorinated in 
the usual manner. 
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N spite of the many articles on algae 

control in the literature, the prob- 
lem in many water plants remains just 
that—a problem. This paper offers 
a review of the experience of several 
companies which keep good records 
of algal growths in the hope that it will 
be helpful and that it may point the 
way to better operation. 

Algae control has become a common 
term in the water works industry to 
describe a control and_ treatment 
method that is actually much more ex- 
tensive in scope than the term indi- 
cates. Generally, it means the control 
of the small plants and organisms that 
are found in the waters of impound- 
ing reservoirs and other bodies of wa- 
ter. Obviously the algae themselves 
are only one of the classes or families 
of organisms which contribute to the 
problem. Although the term micro- 
scopic can generally be applied to their 
size, it is not all-inclusive, as demon- 
strated by the mosquito and chirono- 
mid larvae and Crustacea. 

The methods of control in common 
use are chemical, biological, or me- 
chanical, or a combination of these. 
The use of copper sulfate, other cop- 
per compounds, and chlorine with or 
without ammonia—is chemical. Bio- 
logical methods include elimination of 
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food supply, change of environment, 
or elimination of light, such as are ac- 
complished by the reduction of carbon 
dioxide, nitrates, or organic matter, or 
the elimination of light by the introduc- 
tion of turbidity and the use of the 
“carbon blanket.” Mechanical means 
include the use of all types of filters, 
such as the ordinary sand filter, rough- 
ing filters, or the new microstraining 
type, as well as the more prosaic ex- 
celsior filter that the author’s organi- 
zation has found to be effective and 
useful when immediate action was 
necessary. 


Copper Sulfate 


In impounding reservoirs, there does 
not seem to be any chemical as useful 
as copper sulfate for algae control. 
Most plants still apply it from bags 
hung over the sides of boats propelled 
by outboard motors. The author be- 
lieves that much copper sulfate is 
wasted each year by the failure to use 
scientific methods, but this waste is 
often not too serious because, in many 
plants, the added cost of better tech- 
nical control would be greater than the 
value of the chemical wasted. An ex- 
ample of copper sulfate waste is the 
rather common application of a dose 
of copper sulfate in early spring in the 
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Berar belief that such a treatment 


will prevent later algal development. 


Intelligent and scientific control does 
pay off, as demonstrated at the Canoe 


Brook impounded supply of the Com- 


monwealth Water Co. at Summit, N.J. 
At this plant, an intensive study of the 
algae problem and other related condi- 
tions by William Monie (1), then in 
charge of purification, led to the devel- 
opment of a control program that has 
produced some rather startling results. 
3etter control of growths and fewer 
treatments per year with considerable 
savings of chemical have been ob- 
tained. It has also been possible to 
relegate the supervision and execution 
of the program to less technical hands. 
At the Canoe Brook plant, water is 
obtained from wells and from two 
unique impounding reservoirs which 
are filled with pumped water from 
Canoe Brook stream, a stream below 
_ the reservoirs. One reservoir is 22 yr 
old; the other, only 3 yr old. Both 
are approximately 200 acres in size 
and hold 735 and 620 mil gal, respec- 
tively. Algae examinations are made 
weekly, and often daily. 
Monie (2) corroborated the findings 
of others that temperature plays an im- 
ortant part in the type of algae that 
yrows at any one particular time. His 
tudies indicated that the reported 
critical temperatures of 41, 50, 59, 68, 
and 77 F played the same role at Sum- 
mit and that as the water passed 
through these temperatures, new forms 
of growth could be expected. He also 
found that, under certain conditions, 
a greater concentration of organisms 
could be tolerated than at others, 
and that kill with copper sulfate was 
more certain if this chemical was ap- 
plied as the algal growth was increas- 
ing and had neared the point of toler- 
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ance from a filtration or taste and odor 
standpoint. 

It is to be expected that this point 
of optimum kill would be near the 
point at which the organisms had at- 
tained or were approaching such num- 
bers that the available food supply was 
threatened. Early in his studies, 
Monie found that it was virtually im- 
possible to predict the dose of copper 
sulfate that would insure removal of 
the offending growth present at any 
one particular time, and this led to the 
development of the so-called Monie 
test (3). This test, which is easily and 
quickly performed, indicates the proper 
dosage to use under the conditions pre- 
vailing at a particular time. It has 
been in successful use at the Canoe 
Brook plant for some years, and other 
plants have found it equally helpful. 
Its use has eliminated much guess- 
work and waste of copper sulfate, and 
has made certain the control of the 
particular algae giving trouble. Its ef- 
fectiveness is illustrated by the neces- 
sity in 1939, before it had been adopted, 
of administering more than 20 appli- 
cations of copper sulfate, whereas 
since that time, the Monie test has re- 
duced the number of treatments to an 
average of 3 per year. at 
Summit, N.J., Experience 

The experience of the Common- 
wealth Water Co., Summit, N.J., may 
be summarized briefly: 

1. The organism which causes the 
most trouble and necessitates the most 
frequent removal is Aphanizomenon. 
Next in importance are Ulothrix and 
Anabaena. 

2. The dose of copper sulfate indi- 
cated varies from time to time. 
Aphanizomenon has required, by the 
Monie test, 4.5 Ib of copper sulfate 
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per mil gal when 5.1 Ib per mil gal 
was indicated by other methods. At 
another time, this organism required 
5 lb per milgal by the Monie test 
when 3.5 lb per mil gal was indicated 
by other methods. 

3. When proper conditions of food, 
light, and temperature are present, 
the growth of algae can be extremely 
rapid. 

4. There has been little growth at 
Summit in water at temperatures be- 
low 35 F. 

5. The diatom, Asterionella, is pres- 
ent at Summit approximately nine 
months of the year, but is most prolific 
within the temperature range from 
40 to 68 F. At Summit the concentra- 
tion seldom gets high enough to re- 
quire killing with copper sulfate. 

6. Aphanizomenon seems to grow 
between 59 and 77 F and is difficult to 
kill off. It is present from June into 
October and in recent years has been 
the only alga requiring killing. Ana- 
baena requires temperatures above 
68F. Melosira has a_ temperature 
growth range between 41 and 59 F. 


Lexington, Ky., Experience 


The Lexington Water Co. obtains 
its water from four rather shallow res- 
ervoirs and the Kentucky River. Con- 
trol of algae growths is an almost ever 
present problem. In addition to the 
reservoir growth, difficulty is encoun- 
tered in the settling basins during 
the summer months. The settled 
sludge rises to the surface and imparts 
tastes and odors to the water. As a 
result, the basins can be kept in serv- 
ice only two weeks between cleanings. 
It is now thought that this sludge con- 
dition is caused by algal or slime 
growth in the settled material. Ex- 
periments are now under way by C. EF. 


Trowbridge and the plant personnel to 
determine a control for these organ- 
isms. At Lexington, as at Summit, 
N.J., Aphanizomenon is the alga 
that more frequently than any other 
needs to be eradicated with copper sul- 
fate. Its growth can be extremely 
rapid and a dose of approximately 4.0 
to 5.0 lb per mil gal is required. Dia- 
toms, chiefly Cyclotella and Asterio- 
nella, are present many months of the 
year. 

At Lexington and elsewhere, Trow- 
bridge has found that the application 
of lime solution directly to the water 
going to the filters produces a floc or 
condition that considerably aids filtra- 
tion. At times, when algae have caused 
greatly shortened filter runs, Trow- 
bridge has been able to lengthen the 
runs by lime treatment to the extent 
that the plant could again produce 
enough water to meet the demands 
upon it. 


River Water 


Algal growth can be very trouble- 
some to purification plants that use 
water directly from streams. It is im- 
possible to destroy the growth in the 
same manner as in a reservoir. Re- 
moval by heavier than normal dosages 
of coagulant and killing with chlorine 
may be successful, but generally, such 
treatment is only partially successful. 

At Tiffin, Ohio, it has been found 
possible to control taste and odor 
caused by Synura by using a high 
enough dose of copper sulfate to insure 
killing and by removing the dead or- 
ganisms in the approximate 6 hr of 
settling time provided by the purifica- 
tion plant of the Ohio Cities Water 
Co. This plant, which takes water 
from the Scioto River, in October 1946 
er a strong taste and odor de- 
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scribed as woody, leafy, and cucumber- 
like. High carbon dosages (10 Ib per 
mil gal) failed to remove this condition. 
Microscopical examination showed Sy- 
nura, Dinobryon, and the crustacean, 
Daphnia, to be present. Copper sulfate 
solution at the rate of 15.5 lb per mil 
gal completely eliminated the two 
algae, Synura and Dinobryon, and the 
taste and odor caused by them, but 
failed to eliminate, as expected, the 
crustacean. The experience was re- 
peated again in October 1948. On 
other occasions the Tiffin plant has 
used this method on Anabaena, Eu- 
glena, Anuraea, Notholca, and Melo- 
sira. 

The copper sulfate method of con- 
trolling algae may have a wider appli- 
cation. It is certainly worthy of fur- 
ther study. The results obtained at 
Tiffin indicate that algae can be killed 
rather quickly with copper sulfate, a 
fact once considered untrue, but seem- 
ingly borne out by experiences in many 
plants in which copper sulfate, if not 
found to be effective within 24 hr af- 
ter application, is at least partially 
wasted. 


Aquatic Weed Control 


Aquatic weeds have, from time to 
time, been blamed for obnoxious tastes 
and odors in water supplies. This be- 
lief may be correct under certain con- 
ditions—especially when the weeds die 
and decay. If not for this reason, but 
for aesthetic ones, and because these 
weeds offer locations conducive to 
algal growths, water works men have 
weeds existing in reservoirs. Surber 
(4) and others have discussed this 
problem. The advent of 2,4-D and 
2,4,5-D has offered hopes of solution. 
The author recently suggested the use 


of 2,4-D in white oil, a petroleum - 
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that can be readily obtained, and it was 
reported that this treatment success- 
fully eliminated water hyacinth from a 
water supply reservoir. The com- 
pound is harmless to humans. 

In the summer of 1951, 2,4-D chemi- 
cal was applied to a recreational pond 
in New Jersey and data on its effec- 
tiveness were collected on the spot. 
Approximately 20 per cent of the sur- 
face area was covered with water prim- 
rose (Jussiaea diffusa) and_ spatter- 
dock or yellow water lily (Nymphaea). 
The primrose seemed to be attached 
to the bottom, but sometimes became 
detached and then proved the entire 
patch to be free-floating. The spatter- 
dock is, of course, rooted to the bot- 
tom. In addition to the rooted plants, 
there was a green scum on the lake 
that, from a distance, looked like an 
algae bloom, but which was due to 
myriads of small plants—large duck- 
weed (Spirodela polyrhiza) and small 
or minor duckweed (Lemna minor). 
It is said that the primrose has existed 
in New Jersey since 1867. 

Two applications of 2,4-D were 
given to the lake area between two 
bridges, approximately 1 mile apart. 
To 100 gal of No. 2 fuel oil, 2 tb of 
2,4-D in a 4 per cent solution was 
added and the solution sprayed on the 
weeds at the rate of approximately 
2 Ib of 2,4-D per acre. The applica- 
tion was somewhat haphazard as it 
was administered by a mosquito con- 
trol crew whose problem up to that 
time had been to cover the entire wa- 
ter surface. The first treatment was 
followed by a second, one week later. 
The results may be summarized: 


1. Water primrose is killed easily 
and quickly by a dose of approximately 
2 Ib 2,4-D per acre in fuel oil. At this 
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Aug.1952000 
evidence of kill was noticeable 
within 24 hr after the first application. 

2. Spatterdock is considerably more 
hardy and only partial control—esti- 
mated at 25 to 30 per cent—resulted 
from the 2-lb dose. 

3. Duckweed is difficult to treat and 
this experiment failed to establish 
whether the 2-lb dose is effective or 
not. It is felt that the effort to get the 
chemical on the duckweed itself failed. 
Even so, it seems safe to say this 
dosage of 2,4-D is insufficient for the 
control of duckweed. 


dosage, 


An experience in this experiment em- 
phasized the caution printed on the cans 
of 2,4-D to clean the spray containers 
thoroughly after use. One of the large 
tanks used for application of weed 
killer was used the following work day 
for mosquito control spraying and some 
of the mosquito control solution was 
wind-borne into a garden. The flowers 
in the garden were killed quickly, even 
though the dose of 2,4-D must have 
been extremely minute. 
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1 
Summary 
1. One of the most troublesome 


algae is Aphanizomenon, a member of 
the genus Cyanaphyceae. 

2. Scientific control of algal growths 
pays, but requires intensive study and 
investigation to determine the pattern 
for each individual supply. 

3. New chemical weed killers of- 
fer promise of success in controlling 
aquatic weeds in water supply reser- 
voirs. 
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by AWWA Sections. 


May 8, 1952. 


The AWWA is primarily a profes- 
sional and technical association whose 
awards have always been highly prized 
by their recipients. It is to insure the 
maintenance of this high award stand- 
ard within its proper sphere that the 
items below are listed for considera- 
tion by, and the guidance of, those who 
have the responsibility either for in- 
itiating or conferring the awards. 

1. Long service in the water works 
industry, of itself, may be the basis for 
the individual company, municipality, 
or state to acknowledge the service of 
a long-time employee. 

2. Long service in the water works 
industry, of itself, is not sufficient basis 
for the granting of AWWA or sec- 
tional awards. 

3. Neither the AWWA nor its sec- 
tions should seek to perform the func- 
tion of the employer in Item 1, above, 
where long service is the principal rea- 
son for recognition. 

4. Long-term membership in the as- 
sociation is a proper subject of recog- 
nition for the various sections to accord 
their members. 

5. If sections find it desirable to rec- 
ognize long-term service by an indi- 
vidual to his community, coupled with 
his membership in the association, it 
~ would tend to increase the value of the 
action if some minimum term of mem- 
bership were agreed upon as the basis 
- for such recognition. The minimum 
~ term should be not less than ten years. 


The following is a statement of policy on the establishment of awards 
The policy was recommended by the General 
Policy Committee and adopted by the Board of Directors of the | 
AWWA, Items 1 to 8 being adopted June 3, 1949, and Items 9 and 10, 


6. It is the committee’s opinion that 
the word “Award” should be reserved 
for honors involving service or a con- 
tribution on the part of the member, 
and that a differing designation—for 
example, “Citation’”—should be used 
to describe those honors having to do 
largely with tenure. 

7. Outstanding achievement in the 
water works field is, of course, a proper 
basis for an award by the AWWA or 
a section at any time, regardless of 
length of service or length of member- 
ship. 

8. “Outstanding achievement” is a 
relative term; to the extent that in- 
creasing numbers of annual awards be- 
come available, the quality of the serv- 
ice and the value of the award tend 
to depreciate. 

9. The most serious consideration 
should be given before any Section 
formalizes any award, honor, prize, 
citation, or similar plan of recognition. 
The specifications for making such rec- 
ognition, including the form such recog- 
nition shall take, shall be submitted to 
the General Policy Committee of the 
association. After consideration by 
that committee, and after approval by 
the Board of Directors of the associa- 
tion, the section may formalize such 
plan of recognition. 

10. The expenses of all section 
awards shall be borne by the section 


involved. 
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An Improved Rapid Sand Filters 
By Thomas M. Riddick 


A paper presented on May 6, 1952, at the Annual Conference, Kansas One 
City, Mo., by Thomas M. Riddick, Cons. Engr. & Chemist, New York, 


N.Y. 


EW ideas on any subject, when 
presented to any group, either lay 

or technical, are certain to be met with 
skepticism. The introduction of stain- 
less steel, bacteriology, and anesthetics 
all bore witness to the inertia of the 
human mind in its acceptance of all ma- 
jor changes. An old country preacher 
known to the author, upon seeing and 
touching artificial ice for the first time, 
is said to have exclaimed: “It may be 
so, but damned if I believe it!’ And 
Max Planck, whose contributions mark 
a milestone in nuclear physics, wrote 


in his Autobiography: 


A new scientific truth does not triumph 
by convincing its opponents and making 
them see the light, but rather because its 
opponents eventually die, and a new gen- 
eration grows up that is familiar with it. 


It is safe to declare, however, that any 
product or procedure will ultimately 
rise or fall solely on its merit. The 
ideas and procedures presented herein 
for an improved design for rapid sand 
filters will eventually be adopted if they 
are logical and result in improved filter 
operation and reduced costs, and they 
will not be adopted or will be eventually 
abandoned if they present no real ad- 


to locate wash water troughs at an ele- 
vation higher than was then conven- 
tional, so that trough bottoms rather 
than trough lips were above the line of 
50 per cent sand expansion; [2] that 
Stokes’ law is applicable only to indi- 
vidual free-falling particles in a liquid 
medium, which is not a condition com- 
parable with the backwashing of filter 
sand; [3] that because Stokes’ law 
does not apply, filter sand does not 
stratify within the bed according to 
particle size except in the top layer 
where the finest grains, usually those 
passing a 35- and retained on a 48-mesh 
sieve, predominate; and [4] that filter 
sand can often best be selected on a 
basis of “per cent retained on” various 
screen sizes, rather than by the more 
conventional criteria of “effective size” 
and “uniformity coefficient.” 

Research on filter sand and filter de- 
sign was continued, and based on these 
findings, a new type of rapid sand filter 
was constructed and placed in service 
in December 1947 for the Green Spring 
Co. at Newville, Pa. This set of three 
filters has been in continuous operation 
since then, and has given excellent serv- 
ice. The new type of rate controller 
that was employed has functioned with 


vantages over prevailing methods of 
design and operation. 

In 1939 the author presented a paper 
on “Filter Sand” which emphasized 
several facts: [1] that it was desirable 


out any difficulty, and the backwash was - 
initially, and is still today, extremely = 
uniform. Sand was selected as nearly 
spherical as obtainable along the New 
Jersey to Massachusetts seaboard. 
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installation cost was not 
more than two-thirds that of conven- 
tional design, and both operating su- 
pervision and maintenance have been 
minimal. 


Iron Removal 

In 1948 the author instituted excess 
chlorination, followed by dechlorina- 
tion, at the Ossining and Nyack, N.Y., 
municipal filtration plants. Although 
this treatment was intended primarily 
for control of tastes and odors, it was 
found that coagulation could be elimi- 
nated approximately 85 per cent of the 
operating year by relying only on 
heavy dosages of chlorine for satisfac- 
tory reduction of color and iron. It 
was soon noted, however, that the filter 
sand at Ossining began to coat with 
iron oxide, and at Nyack, with a com- 
bination of iron and manganese oxides. 
This coating raised several questions : 
[1] How was removal being effected ? 
|2] What percentage of iron was being 
retained at the filter surface and subse- 
quently removed by backwashing’? [3] 
What percentage of iron was being re- 
moved within the filter proper? [4] 
Would the individual sand _ particles 
eventually build up to an excessive size 
as a result of the coatings? Indications 
after a 4-year period are that a major 
portion of the iron, probably 80 to 98 
per cent, is removed as ferric hydrate 
at the top surface of the sand ; that prac- 
tically all the remainder is removed 
within the layers of sand, probably as a 
result of catalytic action between the 
ferric hydrate and the iron oxide coat- 
ing on the sand; and that the indi- 
vidual sand particles do not appre- 
ciably increase in size with continued 
service. 

Although the sand particles are 
coated with a tough iron oxide rather 
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than a soft or spongy hydrate, iron that 
is now retained within the layers of sand 
must be either a gelatinous hydrate, 
which is eliminated during backwash, 
or, if iron is still forming as a dense 
oxide on the surface of the sand par- 
ticles, it is prevented from building up 
in thickness because of mechanical at- 


trition during backwash. _< 
Surface Textures 


It was extremely difficult to examine 
the surface texture of the coated sands 
with a conventional microscope which 
has only a single objective. The sand 
particles are seen in relief only, and the 
depth of focus—using, for example, a 
10X objective and a 5X eyepiece— 
is entirely too shallow. Examination 
of these sands with a 10 magnifier 
did indicate, however, that perhaps 80 
per cent of the particles were almost 
fully coated, and the remainder had 
from slight to practically no coating. 
Separation of particle sizes by sieving 
showed that this variation was not a 
function of size; hence it was reason- 
able to assume that the ability or the 
tendency to coat with iron or manga- 
nese oxides was a characteristic of the 
individual sand particles. The appli- 
cation of the recently improved stereo- 
scopic wide-field microscope to the prob- 
lem, however, does introduce a new 
factor which may be of considerable 
importance in the selection of filter sand 
as well as sand for blasting or mold- 
ing purposes. This factor is difficult to 
evaluate numerically, although “sur- 
face texture” seems best to describe its 
physical properties. The stereoscopic 
microscope shows that sands from 
varying parts of the country, and some- 
times even from areas situated relatively 
close together, differ widely in basic 
composition—from almost complete ho- 
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mogeneity to a wide degree of hetero- 
geneity, and that surface textures vary 
from icelike smoothness to extreme 
vermiculation, roughness, or finishes 
that appear almost as if sandblasted. 
This microscope, with 3x or 4X ob- 
jectives and 15x eyepieces, also shows 
to a remarkable degree the great varia- 
tions in shape, from extreme angu- 
larity to comparative roundness. The 
“angularity factor,” although not new, 
can well bear further investigating. It 
may also have a considerable bearing 
on the selection of filter sand. 

The final answers to these now prob- 
lematic questions will undoubtedly re- 
quire many years of research by many 
persons with varying viewpoints on 
filter sand and filter operation. But the 
author is convinced that if filter sands 
are to be selected for maximum effi- 
ciency, the effects of surface texture 
and angularity must be evaluated and 
eventually incorporated in the stand- 
ards for them. 


Innovations 

The author has designed and just 
completed construction of a 5-mgd wa- 
ter treatment plant for the Marathon 
Corp. of Oswego, N.Y. The design 
of the plant was based upon a new type 
of filter, the ability of heavy dosages 
of chlorine to reduce color appreciably 
and to remove practically all iron from 
many waters, and indications that filter 
sands of spherical shape with rough or 
striate surface texture are preferable 
to angular sands with icelike surfaces. 

This company is principally engaged 
in the manufacture of white fiberboard 
for retail frozen food containers. As 
tolerances for residual color, turbidity, 
and iron for the process water are less 
exacting than those for municipal sup- 
plies, coagulation and sedimentation 
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basins were eliminated entirely. Tur- 
bidity will be reduced by relying only 
upon improved filter design; the em- 
ployment of sand with spherical char- 
acteristics and striate surface texture ; 
the employment, when necessary, of 
intermittent alum coagulation, which is 
now working out well in practice ; and 
the possible employment of coarse di- 
atomaceous earth, which both labora- 
tory and field experience indicate to be 
effective and practical for gravity fil- 
ters having a high rate of backwash. 
Reduction of both color and iron will 
be effected by oxidation only by em- 
ploying excess chlorination. 

The six filter units have been in op- 
eration only a few months. Results 
seem gratifying thus far, and are in 
line with those being obtained at the 
Newville plant, which has been in serv- 
ice for more than four years. Under 
more or less “normal” conditions of 
Lake Ontario water, residual color has 
been reduced from 20 to a range of 0—5 
ppm, turbidity from 15-25 to 0.5—5 
ppm, and iron from 0.2-0.3 to 0.0-0.05 
ppm. Filter runs are still abnormally 
short, as the effluent line conveying 
highly fibrous trade wastes from the 
mill is situated directly upstream from 
the raw water intake. This condition 
will undoubtedly be alleviated when the 
new outfall sewer, properly located 
downstream from the water intake, is 
placed in service.* 

A graphic presentation of the Os- 
wego plant will convey the overall 
picture more clearly than a detailed 
description. Details given in the fig- 
ures are exact, however, with omissions 
only where they would otherwise con- 
fuse the point being stressed.- Most 
dimensions and minor conventional ap- 

* After the change-over, filter runs more 


than doubled and now approximate 24 hr. 
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purtenances have also been omitted 


for clarity. 
Filters and Pump Room 


Figure 1 shows a plan of the filters 
and the pump room. There is a 


total of six filters, each consisting of 
two sections, 8 by 16 ft, with a 3-ft 
The filter rating is 
is an 


dividing gullet. 
2.25 gpm per sq ft. 


As this 


52 ft 


80 ft 


Fig. 1. 


Plan Section of Filters and 
Pump Room 

There are six filters, each consisting of 

two sections. 


industrial plant, space and architec- 
tural effects have been kept to a min- 
imum. It was possible, however, to 
install three 2.5-mgd high-lift pumps 
and one 8.3-mgd wash-water pump in 
a 12- by 22-ft floor area without over- 
crowding. The elevated steel runway, 
extending the length of the filter gal- 
_lery, provides easy access for inspec- 
tion, and permits the filter inlet line to 
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be centered overhead and the back- 
wash line to be centered below. 
Figure 2 shows how the clear well 
is located beneath the pump room and 
filter gallery only. This arrangement 
is considerably more economical than 
a location under the filters also, as it 
reduces excavation and concrete and 


16 ft 


Fig. 2. Plan of Clear Water Basin 
The clear well is located beneath the 


pump room and filter gallery only. 


does not require the otherwise heavy 
reinforcement of filter slabs. The 
overall depth of the basin is only 7 ft 
2 in. and the effective storage is 83,000 
gal. This limited volume seems suf- 
ficient for backwash and normal op- 
eration, however, because of the flexi- 
bility afforded by the new type of rate 
controllers. 
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Figure 3 shows a broken cross sec- 
tion of the plant. The section line 
passes through the gullet of the left- 
hand filter and through the bed of the 
right-hand unit. The filter slabs rest 
on undisturbed earth and are placed 
directly on top of the filter gallery floor 
slab. This placement results in sim- 
ple construction and also provides 
room for the flanges of the backwash 
castings. These castings are relatively 
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dimension of the 18-in. butterfly back- 
wash valves used is only 9} in. as com- 
pared with 19 in. for AWWA flanged 
valves. The ease of operating butter- 
fly valves, which are geared down on 
a 6 to 1 ratio, also permits use of floor 
stands, and eliminates the necessity for 
wash-water tables and the attendant 
maze of small-diameter pipe and tell- 
tale cables. The placement of the filter 
backwash inlet casting completely 


Air Vent from 


Inlet Gullet 
U U UO 
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Fig. 3. Cross Section of the Plant 


The section line passes through the gullet of the left-hand filter and through the 
right-hand filter proper. 


large to permit backwash water to en- 
ter the underdrainage system at the 
low velocity of 4+ fps. All backwash 
piping is located with center line at 
the same elevation as the center of 
these castings. The extreme simplic- 
ity of piping and minimal width of 
the filter gallery is in part made pos- 
sible by the employment of butterfly 
valves rather than hydraulically op- 
erated gate valves. The face-to-face 


above rather than partially below the 
filter slab greatly simplifies filter slab 
and entrance gullet construction, and 
the tapered section of the inlet gullet 
tends to distribute wash water uni- 
formly to all sections of the filter un- 
derdrains. 

The location of the top of the back- 
wash inlet casting considerably above 
the underdrain inlets is made possible 


by the installation of an air vent which 
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extends from the top of the entrance 
gullet to above the water surface in 
the filters. Otherwise air binding 
would defeat the purpose of the large 
entrance gullet which is intended to 
reduce velocities and afford a more 
uniform distribution of wash water to 
the underdrainage system. This air 
vent, consisting of a 2$-in. red brass 
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Fig. 4. Section Through the Gullet Walls 
The air vent extends from the top of the 
entrance gullet to the filter operating floor. 


pipe section, is shown installed in the 
left-hand filter. .\ check valve is in- 
stalled at the top of the line to permit 
exhaust of air from the gullet when 
putting dry filters in service, and also 
to prevent the gradual accumulation of 
air in the upper section of the gullet. 
[t also prevents air from being drawn 
back into the underdrainage system 
when the head of water within the fil- 
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ter has dropped to the level of the in- 
let casting. 

The depth of these filters is greater 
than conventional depth, the filter boxes 
being 14 ft overall. This depth per- 
mits total head, from water surface to 
effluent pots, of approximately 15 ft. 

The underdrains are overlaid with 
18 in.—five courses—of graded gravel 
(Table 1), and 27 in. of sand having 
an effective size of approximately 0.50 
mm and a uniformity coefficient of 
approximately 1.30. The top 1} in. of 
sand is sized to pass a 35- and be re- 
tained on a 48-mesh screen. 

Backwash water is drained from the 
upper gullet section through a 24-in. 


TABLE 1 
Sizing of Graded Gravel 


Layer Size Range 

Bottom 13-1 

2nd 1-4 

ord < 

4th 

Top 


butterfly valve (located in the gullet) 
to concrete flumes attached to the exte- 
rior filter walls. The employment of 
these flumes, rather than conventional 
piping, is also essential to the simplic- 
ity of the filter gallery piping layout. 

The filter inlet line is centered in the 
gallery and is located overhead as 
shown in Fig. 3. It is essential that 
inlet water be discharged by some type 
of overflow weir located a few inches 
above the normal operating water sur- 
face in the filters, as will be described 
later. The left-hand filter shows inlet 
water control by means of a rectangu- 
lar weir, and the right-hand filter 
shows an alternate method, using up- 
turned flange and flare pieces. The 
building enclosure covers the entire filter 


aim. 
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area, and cantilevered walkways per- 
mit access to windows. This arrange- 
ment offers many advantages over 
partially covered filters. 

Figure 4 shows a section through 
the wash water gullet near the entrance 
end of the filter, and Fig. 5 a section 
through the front filter wall. The 
width of the filter entrance gullet is 
3 ft and the height is 2 ft 4 in. The 


+~ End of Run 
Water Level 


of Run 


Section Through the Front 


Filter Wall 
The width of the filter entrance gullet is 
3 ft, the height is 2 ft 4 in., and the 
entrance velocity is 2 fps. 


Pig. 5. 


large area permits the very low en- 
trance velocity of 2.0 fps, which seems 
to aid considerably in distributing 
wash water uniformly to the under- 
drains. The air vent is also shown in 
Fig. 4, extending from the top of the 
entrance gullet to the filter operating 
floor. The gullet walls are poured 
after the filter boxes are installed, and 
are rounded at the bottom for better 
hydraulic characteristics. The form 
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for supporting the tapered concrete 
slab which separates the backwash en- 
trance from the backwash drain sec- 
tion of the gullet cannot be removed 
after pouring concrete. This form, 
therefore, consists of asbestos-cement 
plates which are laid in 2-in. by 8-in. 
chases in the gullet walls. 

The 24-in. backwash drain valve is 
butterfly type, and its small overall 
size, compared with hydraulically op- 


erated valves, permits its installation 


the wash-water drain gullet rather 


than in the filter gallery, as 1s conven- 


60 


Gravel, and Sand —in 
(B) Sand Expansion — per cent 


(A) Loss of Head Through Underdrains, 


10 15 20 25 30 35 
Backwash Rise —in./min 


Fig. 6. Loss of Head and Sand Expansion 
Loss of head through a 27-in. layer of 
sand. <A refers to loss of head and B to 
sand expansion. The temperature of the 

water was 20 C, 


tional. This valve is bolted directly 
to the front filter wall, employing a 
\-in. soft-rubber gasket. It is floor- 
stand operated, and the gear reduc- 
tion ratio of 6 to 1 permits it to be 
easily opened or closed by hand. 

The wash water troughs consist 
simply of asbestos-cement pipe with 90- 
These troughs are 14 in. 
in diameter, and their light weight— 
250 Ib each—permits ready installa- 
tion. The wash-water troughs are re- 
cessed into 2-in. chases in the filter 
dividing walls, and extend through 


deg cutouts. 
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gullet walls. In addition to being 
economical, they are noncorrodible and 
excellent hydraulic character- 
istics. 

The filter inlet line terminates in 
dual 12-in. flange and flare pieces. 
Dual inlets are necessary to break the 
entrance velocity of the inlet line and 
assure an even flow over the circular 
weirs. The float chamber and float 
for controlling the rate controller are 


ge] 
Clear Water Basin N 
= | 
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Fig. 7. Rate Controller, Filter-to-Waste, 
and Filter-Inlet Piping 
The butterfly valve has spring-loaded 


packing glands and stainless-steel shafts. 
The control arm of the valve has a 12-lb 
weight and a flexible monel cable. 


shown in Fig. 4, but will be described 


The filter bottoms consist of 1-in. 


perforated asbestos-cement plates 2 ft 
square, supported by three transite 
legs and one adjustable leg made of a 
copper-silicon alloy.* Perforations are 
beveled at the bottom to reduce en- 


*Everdur, a product of the American 


Brass Co., Waterbury, Conn., was used. 
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trance losses, and are spaced on 6-in. 
centers with a 3-in. thick spacer strip 
between openings. Cover strips run 
transverse to spacer strips, and their 
function is to prevent the first course 
of gravel from blocking or obstruct- 
ing the l-in. holes. The plates weigh 
60 Ib per section, and can be readily 
handled manually. Entrance veloci- 
ties through perforations are 2.3 fps, 
and head loss only 2.5 ft at a 36-in. per 
min (ipm) rate of backwash rise. The 
weight of the plate, plus the weight 


Fig. 8. Method of Sealing Joint Between 
Interior Filter Walls and Filter Floor Slab 
A 14 by 1}-in. chase is formed and filled 


with hot mastic. 


of the gravel, is sufficient to prevent 
the plate from lifting, even with a 42- 
or 48-ipm rate of backwash rise, and 
no anchorage whatsoever is required. 
Filter boxes are rectangular, and filter 
bottoms are simply laid in place. A 
2- by 4-in. strip is attached to side 
walls to cover any openings left be- 
tween end plates and side walls. 
These filter bottoms provide an un- 
usually even rate of backwash, and 
were not disturbed when the backwash 
pump was turned on with the back- 
wash valve wide open. As there is 
little head loss through the plates, uni- 
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form distribution of backwash water 
must naturally be secured by careful 
lesign of entrance piping, entrance 
eullet, and gullet walls. Filter bot- 
toms are set 7 in. off the filter floor 
slab, and the velocity under the 
rounded lower section of gullet walls 
is only 0.7 fps. 
Loss of head through a 27-in. layer 
of sand, and sand expansion for vary- 
ing rates of backwash are shown in 
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Fig. 9. Installation of 24-in. Flange-and- 


Spigot Lower-Gullet Casting 
A 2-ft section of the floor slab at the 
center of the filter is depressed 5 in. to 
receive the wall sleeve. 


Fig. 6. At a wash water rate of 5 
ipm the sand begins to expand, and 
reaches an expansion of 21 per cent 
at 20 ipm, 35 per cent at 25 ipm, 
45 per cent at 30 ipm, and 55 per 
cent at 36 ipm. The author is con- 
vinced that a 50-per cent expansion is 
desirable for cleaning filters and main- 
taining filter sand in good condition, 
although this point has been the sub- 
ject of contention. The loss of head 
through the underdrains, gravel, and 
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sand amounts to only 30 in. at a 36- 
ipm rate of backwash. 


Rate Controller 

The new type of rate controller is 
shown in elevation in Fig. 7. This 
unit operates on an entirely different 
principle from the conventional Ven- 
turi type and permits a much greater 
flexibility of plant operation than has 


ans 


| 
Fig. 10. Overflow Weirs 
If backwashing is delayed when the filter 
run is complete, the filter will overflow 
and discharge to the drain trough. 


heretofore been possible. The butter- 
fly valve has spring-loaded packing 
glands and_= stainless steel shafts.* 
The torque required for opening or 
closing is, therefore, negligible. The 
control arm of the valve has a 12-lb 
weight, and a flexible monel cable 
connects the arm to the counter- 


Stewart- 
used as 


product of the 
Chicago, Ill., is 


* Alemite, a 
Warner Corp., 
lubricant. 
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weighted float which rides on the water 
surface of the filter. 

The principle of operation is ex- 
tremely simple, and 43 years of con- 
tinuous operation indicate that this ar- 
rangement is practical. As shown in 
Fig. 4 and 5, when the filter is drained 
for backwashing and the water surface 
drops, the counterweighted float lowers 
with the water surface, thereby raising 
the control arm of the butterfly rate- 
controller valve, and shutting off wa- 
ter to the clear water basin. Since this 
shutoff is automatic, no additional 


Fig. 11. A Filter During Normal 
Operation 


The air-release valve from the filter inlet 

gullet is at the rear of the left-hand 

flange-and-flare piece. The float tube and 
float are also at the rear. 


shutoff valve is required on the rate- 
controller line as is necessary with 
conventional Venturi-activated rate 
controllers. After backwashing, when 
water is again admitted to the filters, 
the float rises with the water surface, 
thereby releasing the tension on the 
cable and permitting the counter- 
weighted arm of the butterfly valve to 
lower sufficiently to discharge exactly 
the same amount of water as is being 
admitted to the filter. The length of 
filter cable from float to control arm 
is adjusted so that the water surface 
at the start of filtration is approxi- 
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mately 6 in. below the overflow eleva- 
tion of the flange and flare pieces (or 
weir crest) delivering the incoming 
water. As loss of head increases, the 
water suriace and float gradually rise 
and the rate controller is gradually 
opened. At the end of the filter run, 
the rate controiler is fully opened and 
the filter must again be backwashed. 
The hydraulic principles of this con- 
trol device are not to be confused with 
float valves on inlet lines, which main- 
tain a constant water surface, or with 
float valves on effluent lines which are 


Fig. 12. The Pipe Gallery 


The backwash line is below the grating 
runway, and the inlet line is directly 
overhead. 


weir-controlled, and discharge a con- 
stant rate depending upon the setting. 

The new type of rate controller has 
several decided advantages over the 
conventional Venturi type. The cost 
is approximately half, but of greater 
importance is the fact that it automati- 
cally and almost instantaneously adapts 
itself to any desired rate. It is neces- 
sary only to control the rate at which 
water is admitted to the filter. When 
a filter is taken out of service for back- 
washing, the overall rate of discharge 
to the clear water basin remains con- 
stant. Instead of decreasing, as is nor- 
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mal with Venturi type controllers, the 
filters remaining in service take over 
their proportional part of the addi- 
tional load. This feature of constant 
flow prevents the clear water basin 
from lowering during filter backwash- 
ing, and permits a uniform dosage of 
secondary chemicals during these in- 

tervals. 
Another advantage is that in large 
to 


Fig. 13. Butterfly Type Rate Controller 

[he controller has a weighted lever arm 

wnd the cable extends to the counter- 
weighted filter float. 


vary the rate of treatment in accord- 
ance with variations in the rate of wa- 
ter consumption. Filters equipped 
with butterfly type controllers will 
automatically change rates to suit the 
demands when the rate of the plant in- 
fluent is changed. This procedure 
seems to offer considerably more facil- 
ity from the operating standpoint than 
attempting to adjust rate controllers 


manually. 


= 


IMPROVED FILTER DESIG 


N 


Filter Design 

Figures 8, 9, and 10 illustrate some 
details which are important in the 
filter design. Figure 8 shows the 
method of sealing the joint between 
the interior filter walls and the filter 
floor slab. This detail was also carried 
out for the wash-water flumes. A 1}- 
by 14-in. chase is formed and is filled 
with hot mastic. Some positive type 
of waterproofing is essential to the 
maintenance of a dry filter gallery as 
the filter floors are set on fop of the 
clear water basins roof slab. 

Figure 9 shows details of the instal- 
lation of the t-in. flange nd-s] rt 


Fig. 14. A Single Unit of the Filter 
Underdrains 
The cover slats prevent gravel from 
obstructing the inlet ports. 


lower-gullet casting. A 2-ft section of 
the floor slab at the center of the filter 
is depressed 5 in. to receive the wall 
sleeve. This sleeve consists of 4-in. 
welded-steel plate with a }-in. water 
seal. The inside diameter of the sleeve 
is 4 in. larger than the outside diame- 
ter of the 24-in. pipe to allow adequate 
clearance for assembling. This enables 
the invert of the 24-in. cast-iron pipe 
to be set level with the top of the fil- 
ter slab, thereby permitting complete 
drainage of the filter. The 24-in. back- 
wash pipe extends 2 in. through the 
sleeve to provide room for installing 
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a snake for pouring this joint from 
the gallery side of the filter wall. All 
backwash piping was assembled before 
any of these joints were poured, thus 
eliminating the necessity for installing 
any flexible joints or Dresser type 
couplings. In fact, the filter gallery 
piping is so simple that it was fabri- 
cated from a tabulated list of pipe and 
fittings only, and the manufacturer 
was not even given a detailed print of 
the piping layout. 

Figure 10 shows the overflow weirs 
that are formed in the front filter wall. 
When the filter run is complete, the 
filters will overflow and discharge to 
the drain trough if backwashing is de- 
layed. The overflow weirs, therefore, 
automatically indicate the end of the 
filter run, a feature not possessed by 
Venturi type controllers. 

The filter bottoms were fabricated 
and the rate controllers supplied by 
the Filtration Equipment Co. of Roch- 
ester, N.Y., who control the patents 
on these items. The butterfly valves 
were manufactured by R-S Products 
Corp. of Philadelphia, Pa., which par- 
ticipated in their adaptation to filter 
use. Filter sand was supplied by the 
Ottawa Silica Co. of Ottawa, IIL. 

Figure 11 shows a filter during nor- 
mal operation. The air-release valve 
from the filter inlet gullet is shown at 
the rear of the left-hand flange-and- 


M. RIDDICK 


Jour. AWWA 


flare piece. The float tube and float 
are also shown at the rear. 

Figure 12 shows the extreme sim- 
plicity of piping in the pipe gallery. 
The backwash line is below the grat- 
ing runway, and the inlet line is di- 
rectly overhead. Filter drain flumes 
are seen on either side of the gallery. 
The vertical line attached to the drain 
flume is for “filtering to waste.” 

Figure 13 shows the buterfly-tvpe 


rate controller with weighted lever 
arm. The cable extends to the coun- 


terweighted filter float. 

Figure 14 shows a single unit of the 
filter underdrains. One leg is ad- 
justable and permits uniform support 
of the asbestos-cement plates. The 
cover slats prevent gravel from ob- 
structing the inlet ports. 


Conclusion 


This research in fundamental filter 
design, whether it be of transient or 
lasting value, represents considerable 
labor over a 10-year period. It has at 
least produced one plant which has 
operated successfully for 44 years, and 
another for more rugged service, which 
has recently been placed in operation. 
It is the author’s hope that the pre- 
liminary work on surface texture of 
filter sands will be carried on, to the 
end that knowledge of the fundamen- 
tals of rapid-sand filtration may be 
broadened. 
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ik Revisions to Steel Water Tank Standards 


Extensive revisions to the AWWA standards for steel water tank construc- 
tion (D100) and also inspection, repair, and repainting (D101), were ap- 


proved by the Board of Directors on May 9, 1952. 


In brief, what has been done 


is to bring the standards up to date, and to separate the sections dealing with 


painting in both standards to make a third document, 1102. 
revised documents will be made available from AWWA headquarters. 


Copies of the 
A gen- 


eral summary of the changes made in the various sections of each standard is 


given below: 


AWWA D100-52 (formerly 7H.1) 
Standard Specifications for Elevated 
Steel Water Tanks, Standpipes, and 
Reservoirs: 


1.2. Definitions have been clarified, 
and welding terms have been brought 
into line with the latest AWS defini- 
tions. 

2. Material specifications have been 
brought up to date. 

2.4. Shell plate specifications have 
been revised to permit the use of plates 
ordered to the weight basis instead of 
the thickness basis because the shell 
plate design unit stresses are quite con- 
servative. 

2.11. Gas welding has been deleted 
because it is never used in the con- 
struction of water storage tanks. 

3.2.3. Snow loading may be deleted 
for tanks located where snow loading 
is insignificant. 

3.2.4. Wind loading has been clari- 
fied. 

8.2. Automatic submerged arc weld- 
ing is permitted. 

3.2.5. Earthquake loading has been 
slightly modified and clarified. 

3.3. Some unit stresses have been 
slightly modified. 

3.5.2. Unit stresses for tubular com- 
pression members have been clarified 
and amplified. 

3.5.3. Tubular compression member 
tolerances have been added. 


: 


3.11. Minimum thickness of mate- 
rial has been amplified. 

3.12. Staggered joints in shell plates 
have been modified. 

3.13. Riveted dimensions have been 
slightly modified. 

6.2. Slit stop provision has been 
modified. 

6.3. Overflow provisions have been 
modified. 

6.6. Round roof hatches are per- 
mitted. 

7.3. Round roof hatches are per- 
mitted. 

7.7. Riser pipe safety grating has 
been modified. 

7.8. Slit stop provision has been 
modified. 

7.9. Overflow provisions have been 
modified. 

8.2.1. Qualification of automatic 
welding procedure has been added. 

8.2.6. Qualification of automatic 


welding operators has been added. 


8.7.1. Restrictions for the location 
and handling of lap joints in tank bot- 
toms and under the tank shell have 
been added or revised. 

8.7.2. Butt welding of tank bottoms 
has been revised to conform with the 
strength of lap welded joints. 

8.8. Shell to bottom joint welding 
has been made a little more restrictive. 

8.9.1. Butt welding is permitted for 
roof plates. 
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9.1. Forming of tank shell plates Part C. Entire painting section has 


has been made more restrictive. 


10.18. Grouting and flashing of 
tank bottoms has been revised. 
13. Field painting specifications 
| have been completely removed to Spec- 
ifications D102. 
oe A22. Concrete specifications have 


been revised to bring them up to 
date. 


AWWA D101-52 (formerly 7H.2) 

Tentative Recommended Practice for 
Inspecting, Repairing, and Repaint- 
ing Elevated Steel Water Storage 
Tanks, Standpipes, and Reservoirs: 


B-2. Revision of terms for extra 
work has been made. 

B-6. 
revised. 


Cleanliness section has been 


- 
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been removed to Specifications D102. 

Future printings of tank specifica- 
tions will include the painting speci- 
fications, D102, bound into the same 
booklet with either D100 or D101. 
The D100—-D102 combination will sell 
for 65¢; D101—D102 is priced at 35¢. 
Both are available from the AWWA 
office, 521 Fifth Ave., New York 17, 
N.Y. 

Users of these documents will also 
be interested in the revision, just pub- 
lished, of the American Welding So- 
ciety’s “Rules for Field Welding of 
Steel Storage Tanks—D5.1-52” which 
now includes material on the qualifica- 
tion of welding procedures and welding 


operators for automatic welding. Cop- 
ies may be obtained from AWS, 33 


West 39th St., New York 18, N.Y., 
at a price of 50¢ each. 
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PAINTING AND REPAINTING ELEVATED 
STEEL WATER STORAGE TANKS, 


This “Tentative Recommended Practice” is 
: based upon the best known experience and is in- | 
tended for use under normal conditions. The pro- =) 
af > cedure is not intended for unqualified use under 
_ all conditions. The propriety of following this 
— on procedure in any water utility must be reviewed 
a As by the authorities responsible for the maintenance 
Ley of water works facilities in the locality concerned. 
American Water Works Association - w 
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STANDPIPES, AND RESERVOIRS 
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Section 1—Contractual Arrangements 


Section 


Damage to Tank by Repainting Con- 

Inspection Record for Repainting Con- 

Section 2—General 

Section 3—Preparation of Surfaces 

Section 4—Painting 
Section 5—Selection of Paints 
and Coatings 


This procedural document has been 
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Tentative Recommended Practice for 


Painting and Repainting Elevated Steel Water 
Storage Tanks, Standpipes, and Reservoirs 


Introduction 


This recommended practice has been 
prepared by a joint committee of the 
American Water Works Assn. and the 
New England Water Works Assn. In 
developing this “Recommended Prac- 
tice for Painting and Repainting Ele- 
vated Steel Water Storage Tanks, 
Standpipes, and Reservoirs” the associ- 
ations make available to their members 
an outline of methods which, in the 
opinion of their committees, may prop- 
erly be followed. 

The principles which the committees 
feel that the tank owner should follow 
in painting or repainting a tank * are 
listed below. When the term “owner” 
is used, it may be taken to mean the 
person or corporation owning the 
works ; the manager or superintendent 
of the water department or company ; 
the water board or commission; the 
city council; or the mayor—that is, 
whoever is responsible for contracts 
made by and on behalf of the water 
utility, whether publicly or privately 
owned. 


A. Painting new tanks: 


1. The owner should write to any 
tank painting firm which he wishes to 
bid on a job, requesting that a quota- 
tion be submitted. Plans showing di- 
mensions and the construction of the 
tank should be furnished with the invi- 
tation for bids. 


*The word “tank” is used hereinafter 
broadly in place of the lengthy phrase “ele- 
vated steel water storage tanks, standpipes, 
and reservoirs.” 


2. The tank builder should be per- 
mitted to submit a quotation for the 


were’ 


painting. 
B. Repainting old tanks: 


1. The tank owner should have an 
inspector examine the metal surface in- 
side and out, to determine the condi- 
tion of the paint and metal surfaces, 
and what cleaning and repainting are 
necessary. 

2. The owner should invite any tank 
painting firm which he wishes to bid on 
the job to inspect the tank at the same 
time the inspector does, so that the 
prospective contractors have full infor- 
mation concerning the conditions. 

3. The owner, following proper noti- 
fication, shall have the tank emptied 
for the inspector in order that the in- 
side of the roof, sides, and bottom of 
the tank will be properly exposed for 
inspection. The inside surfaces shall 
be thoroughly washed down by the 
owner to remove slime from wall sur- 
faces and loose deposits and dirt from 
the tank bottom before the inspector 
arrives. This is essential. 

4. The owner should not combine 
proposals for repair work and painting 
in one document. He should always 
be free to award separate contracts if 
he desires. 

5. The owner should not permit any 
bidder to condition one part of the op- 
erations upon another part—for ex- 
ample, the owner should not permit a 
repainting contract to bear any condi- 
tions, reservations, or cancellations of 
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customary guarantees dependent upon 
the same bidder’s receiving the contract 
for repairs. 

6. The owner should, however, in- 
clude in his proposal a provision that, 
if the contracts for repairs and for re- 
painting are granted to the same con- 
tractor, the contractor shall record the 
amount which he will deduct from the 
sum of the two independent bids. 
(The price for the combination job 
should be less by the stated amount 
than the sum of the same contractor's 
bids for separate jobs.) 

7. The owner should compare all 
bids received to see whether a separate 
bid by one contractor for repairs and a 
separate bid by another contractor for 
repainting total less than the adjusted 
bid in (6) above. If the saving is 
material, and if both the contractors are 
known to be reliable, separate contracts 


should be let. 
C. General 


1. The owner should draw up his 
own proposals for the work to be done 
and request bids on the work. He 
should have the proposals approved by 
his attorney. 

2. The owner, particularly if a mu- 
nicipal department, should arrange for 
public review of bids and for public 
letting of contracts. 

3. Although the use of the contrac- 
tor’s contract forms is not recom- 
mended, if the owner chooses to en- 
gage in letting contracts for painting 
on contract forms other than his own, 
he should first submit them to his attor- 
ney, asking him to study them carefully 
to see: 

a. that no unlimited price commit- 
ments are included in the contract 
form; 

b. that no commitments or guaran- 
tees by the contractor are conditioned 
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upon any matters’ not clearly and spe- 
cifically set forth in the contract; 

c. that no obligations are incurred by 
the owner which are not specifically set 
forth in the contract; and 

d. that a clause covering possible 
extra work is included in the contract 
form and is of the same general char- 
acter and equally as specific as that 
included in Sec. 1.6 of this “Recom- 
mended Practice for Painting and Re- 
painting Elevated Steel Water Storage 
Tanks, Standpipes, and Reservoirs.” 

Referring to 3a above, it is clearly in 
the interest of equitable business prac- 
tice that, if the owner and the con- 
tractor agree to permit or authorize the 
contractor to do some unscheduled re- 
pair work incidental to painting, this 
repair work should not be of such ex- 
tent as to make the painting cost minor 
by comparison. Again, upon the as- 
sumption that a tank owner may choose 
to disregard the recommendations for 
prior inspection outlined above, he can 
properly, and should, stipulate that the 
total of unscheduled repairs shall not 
cost more than a given amount, such as 
the total of the painting contract. 

Referring to 3b and 3c above, it is 
observed that, if extended beyond one 
year, guarantees of repair or painting 
work done involve uncertainties which 
are not necessarily in the interest of 
either the tank owner or the contractor. 
Frequent and periodic inspection of a 
water tank is proper and useful, but it 
should not result in the owner’s com- 
mitment to a contract for work to be 
done at an uncertain future date or 
at a price not arrived at by proper 
competition. 

By the issuance of this procedural 
document, it is not implied that water 
departments or companies are not, on 
their own initiative, competent to de- 
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velop equitable contracts. Neither is it 
implied that any member of the associ- 
ations involved is required to use the 
procedure herein outlined. The assoct- 
ations have no power or intent to stipu- 
late that a precise procedure must be 
followed in any aspect of water works 
operation and maintenance. The asso- 
ciations, likewise, are not in position 
to police the entire field of contractual 


operations of water departments and 
companies. They must content them- 
selves with providing for their mem- 
bers what is considered the best infor- 
mation available on any subject which 
is documented. It must remain with 
the responsible executives in the water 
department or company to protect the 
interest of the community which they 
serve. 


Section 1—Contractual Arrangements 


Sec. 1.1—Repairs Not Included 

Repainting contracts shall cover no 
repair work. No payments for repair 
work shall be made under painting 
contracts. 


Sec. 1.2—Damage to Tank 


The repainting contractor shall use 
care in his work not to injure the tank 
in any way. He shall use no hammer 
on the tank in excess of 3 Ib in weight. 
If, in the process of removing old paint 
or carrying out the work specified in 
the contract, any leaks develop, the 
owner shall have the leaks repaired. It 
is expressly understood that the paint- 
ing contractor shall not claim nor shall 
the owner be liable for costs resulting 
from the delay in having the repair 
work done, but the owner shall use dili- 
gence in having the repair work done 
promptly. 


Sec. 13—Work to Be 


The contractor shall commit himself 


to furnish all labor, machinery, tools, 
rigging, brushes and all cleaning and 
painting materials necessary to clean 
and paint the structure in strict con- 
formity with the requirements of the 
owner’s specifications. 


Sec. 1.4—Inspection Record 


If the owner has had the structure 
inspected he shall make the inspector’s 
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report of condition of the paint avail- 
able to the bidders. The owner, upon 
request, shall give prospective bidders 
ample opportunity to conduct their own 
inspection in order to verify the inspec- 


tion covered by the report. 
Sec. 1.5—Lump Sum Bids yas 


Bids shall be on a lump sum basis, 
including all the contractor’s costs, 
such as transportation, labor, tools, 
equipment, materials, insurance, delays, 
or other costs of any nature growing 
out of the painting work defined above. 


Sec. 1.6—Extra Work 


No payment shall be made for any 
work other than the lump sum amount 
bid by the contractor, except upon 
written order of the owner or his au- 
thorized representative, prior to the 
beginning of the work for which extra 
compensation is to be requested. 
When extra work is so authorized, it 


shall be based upon an agreed lump 


sum or unit price; or compensation 
therefore shall consist of the actual 
cost of materials used in the extra 
work, plus the cost of all labor, together 
with the prorated cost to the contractor 
for the time actually spent on the extra 
work by the job foreman; plus rental 
of equipment not en hand at the site 
of the work, and which was necessary 
for the extra work involved, the neces- 
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sity of both such equipment and its 
rental cost being subject to acceptance 
by the tank owner; plus power, fuel, 
water, and similar operating costs ; plus 
incidental expenses incurred as a direct 
requirement of the extra work, includ- 
ing payroll taxes, workmens’ compen- 
sation and other insurance based on 
payroll costs, and any increase in bond 
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premium cost chargeable to the in- 
crease in contract amount as a result 
of the extra work. To the above shall 
be added 15 per cent to cover adminis- 
trative cost and contractor’s profit, 
which percentage shall be the only 
amount to be paid in addition to above 
mentioned costs. No claim shall be 
made for delays caused by extra work. 


Section 2—General 


The purchaser shall specify the of cleaning and types of paint herein- 
method of cleaning the steel and the after described in Sec. 3 to Sec. 7, 
type or make of paints or coating mate- inclusive, are believed to represent 
rials to be used. The various methods good practice. 
teas 

Section 3—Preparation of Surfaces 


Sec. 3.1—Clean Surfaces 


shall be suitably cleaned 
The purchaser 
or owner shall specify the method of 
cleaning the The 
methods are suggested: 


Surfaces 
before applying paint. 


steel. foll wing 
Sec. 3.2—New Tanks 


3.2.1. General 
Plates and structural shapes may be 


cleaned by wire brushing, grit blasting, 
sand blasting, pickling, or flame de- 
hydrating. If the purchaser specifies 
that mill scale be removed, and if pick- 
ling or blasting is not specified, it shall 
be understood that only loose mill scale 
and rust shall be removed by wire- 
brushing. 
Brush Cleaning 

Plates and structural shapes may be 
fabricated and then wire-brushed to 
remove loose mill scale, rust, and other 
foreign materials. This cleaning may 
be performed in the shop or in the field. 

3.2.3. Flame Dehydrating 

Plates and structural shapes may be 
dehydrated in the shop with the oxy- 
acetylene torch, removing such mill 
scale as becomes loosened with one ap- 


plication of the torch followed by wire- 
brushing, after which all parts except 
contact surfaces and edges to be welded 
shall be given one coat of inhibitive 
primer while the parts are still warm. 

3.2.4. Grit and Sand Blasting 

Grit or sand blasting may be applied 
in the shop or in the field. The opera- 
tion is to be continued until all rust and 
mill scale is removed. The grit or sand 
blasting equipment shall have ample 
capacity to furnish the required volume 
of compressed air to operate the blast 
effectively. The air shall be free of oil 
or moisture. If sand is used, it shall 
be principally composed of silica grains. 
Ii blasting is performed in the field, 
provision shall be made to prevent the 
spreading of sand to adjoining prop- 
erty. Steel grit may be used instead 
of sand at the option of the contractor. 
After cleaning, all surfaces shall be 
wiped free of any resulting dust. 

Before any type of primer or paint 
is applied to the steel surfaces, steps 
shall be taken, either by circulation of 
air or by application of heat, to dry 
the metal surfaces completely. What- 
ever metal is cleaned on any day shall 
be coated with primer on the same day, 
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If rust forms on any blasted surface, 
the surface shall be recleaned, as neces- 
sary, before the application of primer. 

3.2.5. Pickling 

Pickling, if specified, must be per- 
formed before the assembly of parts; 
it is usually performed at the rolling 
mill or fabricating shop. Pickling shall 
be continued until all the mili scale has 
been removed. Aiter pickling, the acid 
on the steel shall be neutralized and 
the steel washed, when necessary, in 
order to leave a suriace suitable for 
painting. 

Before any type of primer or paint 
is applied to the steel surfaces, steps 
shall be taken, either by the circulation 
of air or by the application of heat, to 
dry the metal suriaces completely. 
Whatever metal is cleaned on any day 
shall be coated with primer on the same 
day. 

3.2.6. Rust and Mill Scale Removal 

Primer paints with phenolic and 
other quick-drying vehicles, to realize 
maximum protective performance, re- 
quire the complete removal of rust and 
mill scale. 


Sec. 3.3—Old Tanks 


3.3.1. General 

Plates and structural shapes may be 
cleaned by wire-brushing, grit blasting, 
sand blasting, flame dehydrating, or by 
power-driven scaling tools. Grit blast- 
ing, sand blasting, and power-driven 
scaling tools are the most effective 
methods of cleaning. All rust, scale, 
sand, grit, and sediment collecte” inside 
the tank bottom shall be entirely re- 
moved from the tank and the inside 
surfaces swept clean. In cleaning ele- 
vated tanks, such rust, scale, and other 
sediment shall be lowered to the 
ground by acceptable means and dis- 
posed of in a manner satisfactory to 
the tank owner. 


TANK PAINTING 


3.3.2. Brush Cleaning 

Ii the old paint is in good condition, 
adheres tightly to the steel and is hard 
and not too thick, it may be leit on. 
All rust, loose mill scale, and loose 
paint shall be removed by means of 
scalers or scrapers and wire brushes 
(preferably power driven), emery cloth 
or sandpaper, and either air or cloth 
dusters. Special care shall be used to 
clean all pits and roughened areas. 
Where there are blisters or rust, the 
steel shall be cleaned to bare metal, 
either by wire brushes and scrapers, 
or by the use of hand or power sanders. 
All foreign material, rust, and loose 
paint shall be removed, and any old 
paint which has been allowed to remain 
shall have a clean surface and be tight 
to the steel. 

3.3.3. Grit and Sand Blasting 

If grit- or sand-blasting equipment 
is available, or if the condition of the 
steel is such that the methods described 
in Sec. 3.2.2. are incapable of prop- 
erly cleaning the steel preparatory to 
painting, all surfaces shall be cleaned 
by grit or sand blasting. The grit- or 
sand-blasting equipment shall have 
ample capacity to furnish the required 
volume of compressed air to operate 
the blast effectively. The air shall be 
free of oil or moisture. If sand is used, 
it shall be composed principally of silica 
grains. Provision shall be made to 
prevent the spreading of sand to ad- 
joining property. Steel grit may be 
used instead of sand at the option of 
the contractor. After cleaning, all sur- 
faces shall be wiped free of any result- 
ing dust. 


Before any type of primer or paint 
is applied to the steel surfaces, steps 
shall be taken, either by circulation of 
air or by the application of heat, to dry | 


the metal surfaces completely. 


What- 


ever meta’ is cleaned on any day shall | 
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be coated with primer on the same day. 


If rust forms on any blasted surface, 
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the surface shall be recleaned, as neces- 
sary, before the application of primer. 


Section 4—Painting 


Sec. 4.1—Workmanship 


All painting shall be performed in a 
workmanlike manner, by experienced 
workmen, and in the manner recom- 
mended by the manufacturer of such 
materials. Sufficient time shall be al- 
lowed for each coat of paint to dry 
thoroughly before the following coat 
is applied. 


Sec. 4.2—New Tanks 


4.2.1. Shop Paint 

All plates and structural shapes that 
are prepared in the shop for painting 
shall receive a shop coat of an inhibi- 
tive steel primer on all parts except 
contact surfaces. It is advisable when 
priming paints are applied in the shop 
to prime both the outside and the in- 
side with the same paint. 
Field Paint 

After the tank has been completely 
erected, and after it has been tested, 
all surfaces prepared in the field for 
painting shall receive a coat of an in- 
hibitive steel primer on all surfaces. 
Materials that received a primer coat 
of paint in the shop shall be cleaned of 
dirt, rust, or foreign material, the weld- 


Section 5—Selection of Paints and Coatings 


Sec. 5.1—Suitability 


It is recognized that various types 
and kinds of paint have, in great meas- 
ure, demonstrated their suitability for 
water works use and that no type or 
kind is universally applicable. Many 
tank fabricators and consulting engi- 
neers have developed paint systems 
which they have found from long ex- 


perience to give excellent service. 


ing edges or rivet heads shall be care- 
fully cleaned to remove residual scale 
and weld flux, and any abraded spots 
and all accessible surfaces which were 
not painted in the shop shall then be 
spot coated with the inhibitive steel 
primer used in the shop, after which 
the interior and exterior surfaces shall 
be given the number of coats of paint 
of the makes or types and colors speci- 
fied by the purchaser, 


wun ob 


Sec. 4.3—Old Tanks 


When the old paint has not been en- 
tirely removed, after cleaning, all 
abraded and bare surfaces shall be spot 
coated with an inhibitive steel primer. 
If the old paint has been entirely re- 
moved, the entire surfaces shall be 
painted with an inhibitive steel primer, 
after which the interior and exterior 
surfaces shall be given the number of 
coats of paint of the makes or types 
and colors specified by the purchaser. 
Only when the old paint is in good 
condition, except for minor 
which can be touched up satisfactorily 
with sufficient prime coats to provide 
adequate film thickness, is a_ single 
overall coat acceptable. 

gar. 


spots 


Some types of paint, however, which 
have, in general, given good service 
and which are now believed to repre- 
sent good practice are given herein- 
after. 


Sec. 5.2—Interior Surfaces 


5.2.1. General 
The protection afforded by a paint 


system depends greatly upon the num- 
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ber of properly applied coats, assuming 
that each coat is allowed to become 
thoroughly dry and hard before the 
application of the following coat or 
submergence in water. (The total 
thickness of a paint film is not neces- 
sarily an index of its durability. A 
paint film 0.005 in. in thickness will 
be more durable if applied in three 
coats than in two, and far more durable 
than if this thickness were obtained 
with one coat. A coat of paint uni- 
formly applied as a normally thin film 
is desirable because the paint will dry 
better and become harder between 
coats than if applied in a thicker film, 
although more coats will be required 
for an equivalent total paint thickness. ) 
Considering the matter from the stand- 
point of cost per year of protective 
service, it is recommended that a mini- 
mum of three coats of paint be used. 
In addition to facts on paint protection, 
information is given in Sec. 5.4.4 about 
hot-applied coal-tar enamel, in Sec. 
5.4.5, cold-applied coal-tar coating; 
and in Sec. 5.4.6, wax-grease coatings. 
The number of coats and method of 
application shall conform to the in- 
structions of the manufacturer of the 
product. 

5.2.2. Old Tanks 

If interior surfaces have previously 
been unpainted, or if old paint has 
been completely removed and_ sur- 
faces have been carefully prepared, a 
minimum of three coats of paint should 
be used. Successive coats of the same 
paint shall be tinted slightly to help 
indicate proper coverage. On a previ- 
ously painted surface where the old 
paint is generally in good condition ex- 
cept for minor failed areas, these areas 
shall be touched up with two coats of 
paint and the entire surface shall then 
be given at least two full coats. (See 
Sec. 5.5.4 for suggested paint speci- 
fications. ) 


5.2.3. New Tanks 

All interior surfaces of the tank shall 
be given at least three coats of paint. 
The first coat may be applied either in 
the shop or in the field. After erec- 
tion, the first coat, if applied in the 
shop, shall be retouched and all seams 
and other suriaces not painted in the 
shop, shall be painted with the same 
kind of paint. At least two additional 
coats of paint shall be applied. Suc- 
cessive coats of the same kind of paint 
shall be tinted slightly to help indicate 
proper coverage. It is advisable, when 
priming coats of paint are applied in 
the shop, that both the outside and in- 
side be primed with the same kind of 
paint. (See Sec. 5.4 for suggested 
paint specifications. ) 
Sec. 5.3—Outside Surfaces 


5.3.1. Old Tanks 


Outside surfaces from which all the 
old paint has been removed, should re- 
ceive one * prime coat and at least 
one + finish coat of paint. When the 
old paint on previously painted sur- 
faces is generally in good condition ex- 
cept for minor spots, the spots should 
be patch-coated with one or two coats 
of the primer before the application of 
the finish coat paints. Successive coats 
of the same paint shall be tinted slightly 
to help indicate proper coverage. (See 
Sec. 5.5 and 5.6 for suggested paint 
specifications. ) 

5.3.1.1. Sealing 
tank bottoms. 


periphery of flat 
Aiter the tank has been 


* Many specifiers require an additional field 
coat of priming paint prior to the application 
of the finish coats, as this practice consid- 
erably prolongs performance. 

+ If an aluminum or white paint is applied 
over red lead primer, it is advisable to use 
two finish coats of aluminum or white paint, 
in order to obtain proper color coverage; 
or the color of the primer shall be such that 
the final color of the finish coat shall not 
be seriously affected. 
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completely erected, any space which 
may exist between the tank bottom and 
the concrete foundation, and extending 
for a distance of approximately 1 in. 
inside the outer edge of the tank bot- 
tom, shall be filled with a fibrated cold- 
plastic coal-tar pitch flashing compound 
and the entire outer edge of the bottom 
shall be sealed to the tank foundation 
with the same material. 

5.3.2. New Tanks 

Outside surfaces, including struc- 
tural members, with the exception of 
the underside of flat tank bottoms, 
should receive one * prime coat and at 
least one 7 finish coat of paint. The 
prime coat may be applied either in the 
shop or in the field. After erection, 
the prime coat, if applied in the shop, 
shall be retouched and all seams and 
other surfaces not painted in the shop 
shall be painted with the same paint, 
after which at least one finish coat shall 
be applied. Successive coats of the 
same paint shall be tinted slightly to 
help indicate proper coverage. (See 
Sec. 5.5 and 5.6 for suggested paint 


specifications. ) 

5.3.2.1. Underside of flat tank bot- 
toms and sealing. It is seldom consid- 
ered necessary to apply any protective 
coatings to the underside of flat tank 
bottoms. Bottoms resting on a well- 
drained sand pad, or on a concrete 
foundation are practically immune to 
corrosion from the outside. After the 
tank has been completely erected, any 
space which may exist between the tank 


* Many specifiers require an additional field 
coat of priming paint prior to the application 
of the finish coats, as this practice consid- 
erably prolongs performance. 

+ If an aluminum or white paint is applied 
over red lead primer, it is advisable to use 
two finish coats of aluminum or white paint, 
in order to obtain proper color coverage; 
or the color of the primer shall be such that 
the final color of the finish coat shall not be 
seriously affected. 
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bottom and the conerete foundation, 
and extending for a distance of about 
1 in. inside the outer edge of the tank 
bottom, shall be filled with a fibrated., 
cold-plastic, coal-tar pitch flashing 
compound, and the entire outer edge 
of the bottom shall be sealed to the tank 
foundation with the same material. 


Sec. 5.4—Inside Primers and Finish 

Coats 

5.4.1. Surface Preparation 

Paints using phenolic resin varnish 
and other fast-drying vehicles (see Sec. 
5.4.3) are applicable as primers only 
to well prepared surfaces from which 
all mill scale and rust have been re- 
moved. Surfaces from which all rust 
and mill scale have not been entirely 
removed should have a prime coat with 
a linseed oil vehicle (see Sec. 5.4.2) 
which may be followed by finish coats 
of the same paint or by paints using 
phenolic resin varnish or other fast- 
drying vehicles compatible with the 
primer vehicle. (See Sec. 5.4.3.) 

5.4.2. Red Lead, Linseed Oil Paint 

Primers of the red-lead, linseed-oil 
type have good wetting and penetrating 
characteristics and therefore better as- 
sure adhesion to the average, wire- 
brushed, surface. This primer is also 
suitable for use on well cleaned sur- 
faces. 

This paint shall conform to Federal 
Specification TT-P-86a, Type I, which 
requires the use of red lead in a linseed 
oil vehicle. For interior surfaces, this 
paint shall be modified by the addition 
of 2 lb per gal of dry litharge, to be 
added shortly before application. The 
dry litharge is to be added slowly while 
the paint is stirred. Only as much 
paint shall be treated with litharge as 
will be used in a working day, as red 
lead paint, so modified, has limited 
keeping properties. The inclusion of 
litharge speeds up the drying, produces 
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a more water-resistant film, and per- 
mits recoating within 24 hr. 

The paint shall set to touch in not 
more than 6 hr and shall dry through 
in not more than 24 hr. Each coat of 
paint shall dry for at least 24 hr before 
applying subsequent coats and the final 
coat shall dry for at least 48 hr before 
the tank is filled with water. 

Paint shall be delivered to the job 
in original containers marked with the 
name of the manufacturer and_ the 
specification number of paint contained 
therein. The paint shall not show ex- 
cessive settling in a freshly opened, full 
can, and shall be easily redispersed with 
a paddle to a smooth homogeneous 
state. The paint shall show no curd- 
ling, livering, caking, or color separa- 
tion, and shall be free from lumps and 
skins. The paint as received shall 
brush easily, leveling 
properties, and show no running or 
sagging tendencies when applied at a 
spreading rate of 500 sq ft per gal to 
smooth steel vertical surfaces. The 
paint, when reduced with not more 
than 1 part by volume of mineral spirits 
(conforming to Federal Specifications 
TT-T-291, Grade I) to & parts by 
volume of the packaged material, shall 
spray satisfactorily, show no tendency 
to orange-peel, sag, creep, or run, and 
show satisfactory spraying properties 
in all other respects. The paint shall 
not skin within 48 hr in a three- 
quarters-filled, closed container. 

The paint shall dry to a smooth uni- 
form finish free from roughness, grit, 
unevenness, and other surface imper- 
fections. The paint shall show no 
streaking or separation when flowed on 
clean glass. Successive coats of the 
same kind of paint shall be tinted 
slightly to help indicate proper cover- 


possess good 


age. 
5.4.3. Red 


Varnish Paint 


Lead Phenolic Resin 
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When used as a primer, red lead 
phenolic resin varnish paint is suitable 
only on thoroughly cleaned surfaces 
obtained by pickling or blasting. It is, 
however, suitable as finish coats on 
average cleaned surfaces, wire-brushed, 
and also on thoroughly cleaned sur- 
faces. This paint shall conform to 
Federal Specification TT-P-86a, Type 
IV. 

Paint shall set to touch in not more 
than 1 hr and shal! dry through in not 
more than 6 hr. Each coat of paint 
shall dry for at least 6 hr before apply- 
ing additional coats and the final coat 
shall dry for at least 12 hr before the 
tank is filled with water. 

Paint shall be delivered to the job in 
original containers marked with the 
manufacturer and the 
specification number of paint contained 
therein. The paint shall not show ex- 
cessive settling in a_ freshly 
full can, and shall be easily redispersed 
with a paddle to a smooth, homogene- 
ous state. The paint shall show no 
curdling, livering, caking, or color sepa- 
ration, and shall be free from lumps 


name of the 


opened 


and skins. 

The paint as received shall brush 
easily, possess good leveling properties, 
and show no running or sagging tend- 
encies when applied at a spreading rate 
of 500 sqit per gal to smooth steel 
vertical surfaces. 

The paint when reduced with not 
more than 1 part by volume of mineral 
spirits (conforming to Federal Speci- 
fications TT-T-291, Grade I) to 8 
parts by volume of the packaged mate- 
rial, shall spray satisfactorily, show no 
tendency to orange-peel, sag, creep or 
run, and shall show satisfactory spray- 
ing properties in all other respects. 
The paint shall not skin within 48 hr 
in a_ three-quarters-filled, closed 
container. 
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The paint shall dry to a smooth uni- 
form finish, free from roughness, grit, 
unevenness, and other surface imper- 
fections. The paint shall show no 
streaking or separation when flowed on 
clean glass. Successive coats of the 
same paint shall be tinted slightly to 
help indicate proper coverage. 

5.44. Hot-Applied Coal-Tar Enamel 
—Inside Coating 

Hot-applied coal-tar enamel inside 
priming and coating materials shall 
meet the requirements of the applicable 
provisions of the latest revision of 
AWWA C203 and C204, standard 
specifications for coal-tar enamel pro- 
tective coatings for steel water pipe. 
Application must conform to the in- 
structions of the manufacturer of the 
product. There may be danger in the 
use of coal-tar enamel for sprinkler 
systems, for if any tar is loosened by 
low temperatures or by too much heat 
it may clog the sprinkler orifices. 

5.4.5. Cold-Applied Coal-Tar Paint 
—TInside Coating 

Cold-applied coal-tar paint for inside 
coating is prepared from a plasticized 
coal-tar pitch, mineral filler, and sol- 
vent, and is designated as CA-50, cold- 
applied coal-tar paint. Although CA-50 
does not have the durability of hot- 
applied coal-tar enamel, it does have 
certain advantages. It is easily applied 
by brushing or spraying and specially 
trained workmen are not required for a 
satisfactory application. It has excel- 
lent adhesion to clean steel and is able 
to withstand cold temperatures better 
than the hot-applied enamel. A mini- 
mum of 3 coats should be applied. A 
minimum thickness is considered to be 
20 mils, a thickness which can be ob- 
tained with three coats, each at 120 
sq ft per gal. Each coat should be per- 
mitted to dry thoroughly to avoid en- 
trapment of volatiles by succeeding 
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coats. The minimum drying time is 24 
hr; in poor drying conditions, four or 
five days between coats may be neces- 
sary. This coating is not suitable for 
use in open-top tanks which would ex- 
pose the coating to direct sunlight. 
5.4.6. Wax-Grease Inside Coating 
Wax-grease coatings may be either 
of the cold application type or of the 
type adapted for hot application. Ap- 
plication must conform to the instruc- 
tions of the manufacturer of the 


pr duct. 


Sec. 5.5—Outside Primer 
Paints using phenolic resin varnish 


5.5.1. Surface Preparation 
and other fast-drying vehicles (see Sec. 
5.5.3) are applicable as primers only 
to well prepared surfaces from which 
all mill scale and rust have been re- 
moved. Surfaces from which all rust 
and mill scale have not been entirely 
removed, such as the framing of ele- 
vated tanks, should have a prime coat 
with a linseed oil vehicle (see Sec. 
5.5.2) which may be followed by finish 
coats of paint with a linseed oil vehicle 
or by paints using phenolic resin var- 
nish or other fast-drying vehicles com- 
patible with the primer vehicle (see 
Sec. 5.5.3). 

5.5.2. Red Lead, Linseed Oil Paint 

Primers of the red lead, linseed oil 
type have good wetting and penetrat- 
ing characteristics and therefore better 
assure adhesion to the average wire- 
brushed surface. This primer is also 
suitable for use on well cleaned sur- 
faces. 

This paint shall conform to Federal 
Specification TT-P-86a, Type I, 
which requires the use of red lead in 
a linseed oil vehicle. The paint shall 
set to touch in not more than 6 hr and 
shall dry through in not more than 36 
hr. Each coat of paint shall dry for 
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at least 36 hr before applying subse- 
quent coats. 

Paint shall be delivered to the job in 
original containers marked with the 
name of the manufacturer and the 
specification number of paint contained 
therein. 

The paint shall not show excessive 
settling in a freshly opened full can, 
and shall be easily redispersed with a 
paddle to a smooth, homogeneous state. 
The paint shall show no curdling, liver- 
ing, caking, or color separation and 
shall be free from lumps and skins. 

The paint as received shall brush 
easily, possess good leveling properties, 
and show no running or sagging tend- 
encies when applied at a spreading rate 
of 500 sqft per gal to smooth steel 
vertical surfaces. 

The paint when reduced with not 
more than 1 part by volume of mineral 
spirits (conforming to Federal Specifi- 
cations TT-T-291, Grade I) to 8 parts 
by volume of the packaged material, 
shall spray satisfactorily, show no 
tendency to orange-peel, sag, creep, or 
run, and shall show satisfactory spray- 
ing properties in all other respects. 
The paint shall not skin within 48 
hr in a_ three-quarters-filled, closed 
container. 

The paint shall dry to a smooth uni- 
form finish free from roughness, grit, 
unevenness, and other surface imper- 
fections. The paint shall show no 
streaking or separation when flowed on 
clean glass. Successive coats of the 
same kind of paint shall be tinted 
slightly to help indicate proper cover- 
age. 
5.5.3. Red Lead Phenolic Resin V ar- 
nish Paint 

When used as a primer, red lead, 
phenolic resin varnish paint is suitable 
only on thoroughly cleaned surfaces 
obtained by pickling or blasting. It is 
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suitable, however, as a finish coat on 
average cleaned surfaces, wire brushed, 
and also on thoroughly cleaned sur- 
faces. This paint shall conform to 
Federal Specification TT-P-86a, Type 
IV. 

Paint shall set to touch in not more 
than 1 hr and shall dry through in not 
more than 6 hr. Each coat of paint 
shall dry for at least 6 hr before addi- 
tional coats are applied. 

Paint shall be delivered to the job 
in original containers marked with the 
name of the manufacturer and the spec- 
ification number of paint contained 
therein. The paint shall not show ex- 
cessive settling in a freshly opened full 
can, and shall be easily redispersed 
with a paddle to a smooth, homoge- 
neous state. The paint shall show no 
curdling, livering, caking, or color sep- 
aration, and shall be free from lumps 
and skins. 

The paint as received shall brush 
easily, possess good leveling proper- 
ties, and show no running or sagging 
tendencies when applied at a spreading 
rate of 500 sqft per gal to smooth 
steel vertical surfaces. 

The paint when reduced with not 
more than 1 part by volume of mineral 
spirits (conforming to Federal Speci- 
fications TT-T-291, Grade I) to 8 
parts by volume of the packaged mate- 
rial, shall spray satisfactorily, show 
no tendency to orange-peel, sag, creep, 
or run, and shall show satisfactory 
spraying properties in all other re- 
spects. The paint shall not skin within 
48 hr in a three-quarters-filled, closed 
container. 

The paint shall dry to a smooth uni- 
form finish, free from roughness, grit, 
unevenness, and other surface imper- 
fections. The paint shall show no 
streaking or separation when flowed on 
clean glass. Successive coats of the 
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same paint shall be tinted slightly to 
help indicate proper coverage. 


Sec. 5.6—Outside Finish Paints 


5.6.1. White, Linseed Oil, Chalking 
Type Finish Paint 

White, linseed oil, chalking type fin- 
ish paint shall conform to Federal 
Specification TT-P-102, Class A. It is 
a titanium, lead, zinc, and oil, exterior, 
ready-mixed, white paint. The maxi- 
mum drying time is 18 hr. Each coat 
of paint shall dry for at least 18 hr 
before applying subsequent 
With chalking white paint, when used 
on elevated tanks, the dirt may accu- 
mulate on the underside of the tank 
and on the lee side of columns, which 
leaves dirty streaks. This condition 
however, is not encountered on 
standpipes. 

5.6.2. White, Linseed Oil, Nonchalk- 
ing Finish Paint (For Tints) 

White, linseed oil, nonchalking fin- 
ish paint shall conform to Federal 
Specification TT-P-102, Class B. It is 
a titanium, lead, zinc, and oil, exterior, 
ready-mixed paint. This paint is usu- 
ally tinted and is used for light colors 
but not as a white paint. The maxi- 
mum drying time is 18 hr. Each coat 
of paint shall dry for at least 18 hr 
before the subsequent coats are ap- 
plied. 

5.6.3. Black, 
Paint 

Black, linseed oil finish paint shall 
conform to Federal Specification TT- 
P-6la. It is a carbon, red lead, min- 
eral-extender, and, if desired, iron ox- 
ide, linseed oil paint. The maximum 
drying time is 18 hr. Each coat of 
paint shall dry for at least 18 hr before 
subsequent coats are applied. 

5.6.4. Aluminum Finish Paint 

Mixing varnish for aluminum paint 
shall conform to Federal Specification 


coats. 


Linseed Oil Finish 
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TT-V-8lb, Type II, Class B; and 


—aluminum-pigment powder and paste 


for aluminum paint shall conform to 
Federal Specification TT-A-468a, 
Type II paste, Class B. 

To 1 gal of aluminum mixing var- 
nish should be mixed 2 Ib of aluminum 
paste. The paint should be mixed the 
same day that it is used. The alumi- 
num paint may be furnished ready- 
mixed provided it is equal to the above 
and also provided that the paint is 
consumed within six months of its 
manufacture or is equal in reflectivity 
to a freshly mixed sample of aluminum 
paste and vehicle. The paint shall set 
to touch in not less than 1 hr nor more 
than 4 hr, and dry hard in not more 
than 18 hr. Each coat of paint shall 
dry for at least 18 hr before applying 
subsequent coats. 

5.6.5. Foliage Green, Linseed Oil 
Paint 

The following formula is that used 
by the state of Maine Highway Com- 
mission, Bridge Div., for foliage green, 
linseed oil paint: 


MATERIAL AMOUNT 
Soft paste white lead 100 Ib 
Chrome oxide green paste in oil 20° Ib 
Raw linseed oil 31 gal 
Varnish 4 gal 


Turpentine or mineral volatile spirits 
and drier 1 qt 
Yield (approximate ) 8t gal 


The maximum drying time is 20 hr. 
Each coat of paint shall dry for at least 
20 hr before subsequent 
applied. 


Sec. 5.7—Fibrated, Cold-Plastic, Coal- 
Tar Pitch Flashing Compound 
Fibrated, cold-plastic, coal-tar pitch 

flashing compound must adhere both to 

steel and to concrete and have sufficient 
consistency to fill voids and not run 


under normal atmospheric conditions. 


coats are 
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Section 6—Electric (Cathodic) Protection of Tank Interiors 


The electrolytic method of protecting 


water tank interiors has proved to be 
satisfactory when properly installed 
and maintained. Steel surfaces not 
submerged at least one-half the time, 
including the underside of the roof, 
should be properly painted and main- 
tained. For installations in new tanks, 
paint should be provided for all sub- 
merged steel surfaces as, by its elec- 
trical resistance, the paint reduces cur- 


te % 


et: “ooale Section 7—Application of Paint and Coatings 


Sec. 7.1—Application of Paint 
Paints may be applied either by 
spraying or by brushing. If applied 
by spraying, care shall be taken that 
suitable nozzles are used and that the 
air pressure, both on the liquid in the 
container and on the atomizing nozzles, 
is within the ranges recommended by 
the paint and equipment manufacturers 
to produce good work. If the spray 
method is used, care should be taken 
that no spray falls on nearby struc- 
tures. Spraying of exterior surfaces 
shall be confined to quiet days when 
it will not adversely affect adjacent 
property. The contractor shall be re- 
sponsible for any and all damage re- 
sulting from drifting of spray. If the 
paint is applied by brushing, it shall be 
brushed in one direction and then 
smoothed in a direction at right angles 
to the original brushing, to produce as 
_ uniform a thickness of coat and as com- 
_ plete a coverage as possible. (This 
required two-directional brushing is 
“one coat” within the meaning of this 
procedure. ) 
Care should be taken to insure the 
application of a uniform coating care- 
fully worked around the rivet heads, 


rent requirements and lowers cathodic 
protection installation and operating 
that catho- 
dic protection equipment be purchased 
directly from the manufacturer of the 
equipment, and that an arrangement be 


costs. It is recommended 


included for maintenance. The equip- 
ment should not be left to operate with- 
out frequent and adequate inspection 


of its operat ion, 


« 


joints and other irregularities in the 
surface. 

Each coat shall be allowed to dry 
thoroughly before the next coat is ap- 
plied. Paint shall be applied only 
when the air temperature is at or above 
40 F. No paint shall be applied during 
wet or foggy weather, or upon damp 
surfaces or metals coated with frost. 


Sec. 7.2—Application of Coal-Tar 
Enamels 


The surface must be cleaned of mill 
scale and rust before the application of 
coal-tar enamels. The detailed recom- 
mendations of the manufacturer shall 
govern the application of coal-tar 
enamels. 

The coal-tar primer shall be evenly 
applied and care exercised to avoid 
runs, festoons, or other accumulations 
of heavy primer. No coal-tar primer 
shall be applied when the temperature 
of the steel is below 45 F, or at any 
time when moisture collects on the 
steel. 

The minimum and maximum allow- 
able drying time of the coal-tar primer 
between application of the primer and 
application of coal-tar enamei shall be 
in accordance with instructions issued 


= 
a 
ag 
: 
Wee 
iy 


by the manufacturer of the primer un- 
less otherwise directed by the pur- 
chaser. If the enamel is not applied 
within the maximum time, as required 
by the manufacturer or as directed by 
the purchaser or owner, the steel shall 
be reprimed with an additional light 
coat of primer. 

The coal-tar enamel shall be broken 
into small pieces and heated in a suit- 
able melting kettle. A slow flame shall 
be used for the initial heating before 
the flame is turned on full force. 
When the hot enamel is drawn from 
the heating kettle, it shall be strained 
through a fine wire screen to remove 
all foreign substances. Immediately 
before applying the hot coal-tar enamel, 
the primed surfaces shall be wiped free 
of any dust or foreign matter. 


Sec. 7.3—Application of Cold-Ap- 
plied, Coal-Tar Paint 


The surface must be cleaned of mill 
scale and rust before the application 
of cold-applied coal-tar paint. This 
CA-50 appears in the container as a 
heavy-bodied pastelike material ; how- 
ever, stirring reduces its consistency to 
a point where it works easily under 
the brush. It may be applied by spray- 
ing with pump type equipment. The 
first coat, applied directly to the steel 
without a primer, is usually brushed ; 
subsequent coats are applied by brush- 
ing or spraying. It is good practice 
to apply alternate coats at right angles 
to insure uniform coating. 


The contractor must provide ade- 
quate ventilation while painting or coat- 
ing the interior surfaces of a tank. 
This is particularly important if tar 
products are used. The ventilation 
shall be adequate to remove fumes, 
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Sec. 7.4—Wax-Grease Paints—Cold- 

Application Type 

Cold-application type wax-grease 
paints shall be thoroughly rubbed on 
the clean dry metal with a_ stubby 
brush to insure thorough wetting of 
the metal surface and absorption of all 
occluded moisture. The coating shall 
be applied to a thickness of not more 
than 0.03 in. and not less than 0.02 in. 

The tank can, if needed, be placed 
in service as soon as coating is com- 
plete. 


Sec. 7.5—Wax-Grease Paints—Hot- 

Application Type 

Because of its physical properties 
and special method of application, it is 
recommended that the hot-application 
type of wax-grease pamt be applied 
only by an experienced painting con- 
tractor who is properly equipped to 
handle this material. The material 
shall be applied to the dry surfaces by 
means of a spray apparatus, utilizing 
fluid pressure through special nozzles. 
Sufficient pressure shall be used to im- 
pinge the molten material on the metal 
surface. The temperature of the coat- 
ing shall be not less than 250F and 
not more than 300F. After applica- 
tion to the surface, the coating should 
be thoroughly flashed or flamed by 
means of a torch, to smooth out all laps 
and close any pinholes. The thickness 
of applied coating shall be not less 
than 0.03 in. nor more than 0.06 in. 


preventing injury to workmen or the 
possibility of accumulating volatile 
gases. Natural ventilation will seldom 


be effective; therefore, it will usually 
be necessary to provide forced air 


on 
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The contractor and all workmen em- 
ployed by him shall conduct all opera- 
tions in a clean and sanitary manner. 
No nuisance shall be committed in a 
tank; the workmen shall either use 
proper waste receptacles or leave the 
tank whenever necessity arises. The 
tank owner, after completion of con- 
struction, or after work of any nature 
is done in a tank, is charged with satis- 
fying himself that the tank interior is 
clean and sanitary before the tank is 
placed in, or returned to, service. Al- 


re 


The owner shall inspect the painting 
as it is being done or employ an in- 
spector to do so. Payment for painting 
shall be made only after the owner has 
satisfied himself directly that the paint- 
ing is satisfactory; or after an inspec- 
tor’s report has been filed with the 


though a contractor may be required 
by his contract to clean all painted sur- 
faces thoroughly before a tank is re- 
stored to service, it is the ultimate re- 
sponsibility of the tank owner either to 
give the tank a final field inspection 
or to require such laboratory tests of 
the quality of water held (for test pur- 
poses) in the tank as will demonstrate 
the good sanitary condition of the tank 
interior (see “Note” covering disin- 
fection procedure at the end of this 
document ). 


Section 10—Inspection 


owner certifying that the painting has 
been done properly and in accordance 
with the terms of the contract. It is 
in the mutual interest of the owner and 
the contractor that such inspection be 
made promptly. 


Disinfection Procedure. After con- The chlorine, either as high-test cal- 


struction or repairs have been effected 
and painting has been completed, a tank 
should be disinfected before it is placed 
or replaced in service. The tank should 
be filled slowly to the overflow level with 
potable water, to which sufficient chlo- 
rine is added to provide a concentration 
of 50 ppm in the full tank. An applica- 
tion of 50 ppm of chlorine to 100,000 gal 
of water is represented by the following 
amounts of the more common and avail- 


able products: | 
Avail- 
able Quan- 
bee: Chlo- tity Re- 
Material Physical State rine quired 
, percent Ib 
Chlorine Liquid under 
pressure in steel 
cylinders 100) «41.5 
High-test 


hypochlorites Powder in cans 70 =©60.0 


cium hypochlorite or liquid chlorine, 
should be introduced into the water as 
early during the filling operation as pos- 
sible. A simple and effective method of 
adding the disinfectant consists of making 
a water mix of the hypochlorite powder 
(using a minimum of water) and pouring 
it through the cleanout or inspection man- 
hole in the lower course of a standpipe 
shell, or in the base of the riser pipe of 
an elevated tank. The inspection man- 
hole cover should then be bolted into place 
and the filling of the tank started. If a 
liquid chlorine and water mixture is used, 
a special tap may be provided in the clean- 
out manhole cover and the gas-water mix- 
ture pumped into the tank as the filling is 
started. Filling the tank will provide a 
thorough mix of the chlorine with the 
water and assure a contact with all sur- 


ness 
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faces for disinfection. If no bottom man- 
hole is available, the chlorine powder or 
liquid chlorine and water mixture may 
be scattered over the water surface in the 
partly filled tank, working from the roof 
manhole. After the tank has been filled, 
it should stand full for 24 hr, if possible, 
but for not less than 6 hr. (Disinfection 
with chlorine at the 50-ppm rate is prac- 
tically instantaneous, if the polluting ma- 
terial is not protected by films or gross 
particles. The 6- to 24-hr holding re- 
quirement is intended to provide a factor 
of safety.) 

After the holding period, the highly 
chlorinated water in the tank must be 
completely drained to waste and the tank 
refilled from the regular supply. After 
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refilling, samples of water should be taken 
from the tank and tested to demonstrate 
and record the good sanitary condition of 
the tank before it is placed in, or re- 
stored to, regular service. 

Whenever the State Sanitary Engineer 
requires a specific method of disinfection 
to be used, the procedure required by him 
must be followed. 

The tank owner and the construction 
contractor, the repair contractor, or the 
painting contractor shall, prior to per- 
forming any work on the tank reach a 
definite understanding concerning the dis- 
infection procedure to be used, and shall 
assign responsibility for the actual task of 
disinfection, recording this understanding 
in the contract. 
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The heat is on—and heat is what ought to make a water supplier as 
happy as an oil man in a blizzard. But, instead, the more their meters tick 
these days, the more more and more water works men become glum bun- 
nies, looking for a way to escape their prosperity. Last June, for instance, 
when the heat hit hard at the eastern half of the U.S., there was little palm- 
rubbing among water works executives, but hair-tearing aplenty. Out in 
Detroit, with consumption jumping to a new record more than 10 per cent 
above the old and with the Detroit River ready to pour it in at even greater 
rates, the water department had to plead for customer conservation and to 
start plugging for a law permitting a ban on lawn sprinkling when business 
threatened to get too good. Inthe New York metropolitan area, meanwhile, 
water departments, in remembrance of things not too long past, were call- 
ing the cops to clamp down on hydrant hustlers seeking liquid relief at the 


expense of system pressures. In Nutley, N.J., in fact, too many showers 


and too many sprinklers in one part of town actually cut pressures in an- 
other to the point of drying up the system there for two and a half hours. 
And just about all over the East water works men were viewing with, if 
not actually sounding the, alarm! 

What it all adds up to is what it also subtracts—money, that is— 
money for increased sales that every water works man could use, but that 
few can get because the money to provide the additional capacity required 
has not been spent. Of course, that lack of spending is usually someone 
else’s fault, but too bad that it was allowed to be. And the fact that that is 
easier said than undone doesn’t make it the least bit less worth undoing. 

Undone it apparently was in at least two localities. At any rate, the 
very peak of the heat wave found the city of Charleston, S.C., asking for 
what most other cities were then considering real trouble—advertising 
“America’s greatest supply of fresh, soft, low-cost WATER for industry,” 
in the pages of the New York newspapers. Meanwhile, the Indianapolis 
Water Co. was actually bragging about new consumption records almost 
daily, topping their record of 74.5 mgd four times in a week during which 
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the maximum day reached 82.3 mgd. With a new reservoir still full and 
a system managing quite well, thank you, they considered the great thirst 
as growth rather than calamity. All of which ought to give us something 
less to envy than to aim at. 

As a matter of fact, what better time to put the heat on than while 
the heat is on! 


While the heat is on, by the way, is a good time to point out the 
importance of water as a cooler. Listing the best ways to keep cool when 
the temperature soars, Dr. Joseph G. Molner, Detroit health commis- 
sioner, placed water first—drinking water to catalyze the human cooling 
mechanism. And noting the best way to keep cool when the temper 
soars, Mr. and Mrs. W. O. Milton of Savannah, Ga., also placed water first 
—drinking water for five minutes each whenever they “got mad at each 
other.” If the success with temperature were as great as with temper, 
we'd probably be in danger of freezing to death, for the Miltons have been 
happily married for more than 56 years. 

What wonders willing water has attained 
That cools by perspiration and by bath pe 
And minimizes even married wrath 

Detroiters cool and Miltons’ Paradise Retained 


_ Easy go has never been very difficult to arrange, but the Pendleton, 
Ore., water department recently made it so simple it almost doesn’t even 
hurt. Through agreement with the local banks and voluntary authoriza- 
tion by those customers who have checking accounts, water department 
bills are now accepted by the banks as if they were checks payable to the 
department. Charged to the customer’s checking account, they are re- 
ported on the month-end bank statements—saving the customer the bother 
of remembering to pay and of paying, and saving the department the 
trouble of mailing the bills. Easy come from the department’s viewpoint 
we suppose, though knowing water departments generally, we can’t believe 
it really better, but less hard. Besides, disputes over the amount charged 
are debanked by specific waiver on the customer’s authorization form. 

Not as revolutionary as it sounds, this system merely fits in with a 
current trend. After all, these days when you can get a bank to buy your 
house for you, pay your taxes and insurance, and put a car in your garage, 
why not have it take care of the important things too? 


Malcolm Pirnie Engineers, New York consulting firm, has admitted 
Robert D. Mitchell, Carl A. Arenander, and Malcolm Pirnie Jr. to the 


partnership. 
(Continued on page 4) Bt - 
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MF 
FILTER HOLDERS AND ACCESSORIES 


FOR 


MOLECULAR FILTER MEMBRANES 


(Incl. “Millipore Filters” as produced by Lovell Chemical Company, Watertown, Mass.) 


For the Rapid and Quantitative Separation and Concentration 
of Water- and Airborne Particles (Biological and Radiological) 


Designed (see A. Goetz et al, JAWWA Dec. '51, June '52) to facilitate: 


Easy, aseptic manipulation; 


Rapid (15-20 min.) sterilization without 
autoclave; 
Funnet 
- Serial Filtration (Separation of bacteria and 
virus) ; 
Operation in the field and laboratory; 
‘ To fit all standard membrane uses; . 


To combine utmost precision with moderate 
cost. 


Models available at present 

=o AA (. Aerosol Assay) Field Type (medium) 
(small) 

type) 


HA (Hydrosol Assay) Hydrosol Unit 
(universal type) 
Serial Adapter, HA & AA 
Sets of limiting orifices for flowrate de- 
termination 


Write for price list be 


LESLIE R. BURT COMPANY 


Our firm is the original producer and supplier of all domestic MF Equip- 
ment to Governmental and private laboratories in U.S. and abroad. 
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Just Add Water is fine—up to a point. And the latest point is a 
particularly interesting one in being at the business end of a new pen that 
writes when filled with water, helped a little by an enclosed ink concentrate 
sufficient for 80 fillings, or approximately 18 months of writing without 
“messy filling, spilling, or ink bottle hunting.” Out in Michigan, though, 
someone apparently missed our point, for the State Department of Agri- 
culture last spring had to warn all housewives against buying, by weight, 
oysters to which dealers had added as much as 25 per cent water. Still, 
it’s our subject write or wrong! 


Subtract water says some subworsive from Buenos Aires who was 
recently granted a U.S. patent on a gel-like detergent said to remove dirt, 
grease, oils, and the like from human skin without use of water. When 
rubbed on the skin, the new goo is reported to form a fluid which loosens 
and absorbs or dissolves dirt and grease without use of water. Dirt may 
then be wiped off with a cloth without use of water. And just what do 
you suppose goes into formulating this guck besides oleic acid, ammonium 
hydroxide, sodium hydroxide, and mineral terebinth essence? Of course! 


(Continued on page 6) 


SIMPLICITY of American Meters 
PAYS OFF for You! 


Buffalo AMERICAN Meters are simply 
designed, with fewer working parts 
— save money for you through lower 


maintenance and replacement costs, 
Write for details. 


BUFFALO METER 


CARSON CLAMPS 
AND PEARLITIC CAST IRON BOLTS 


Stop Joint Leakage 


Write for information 


H. Y. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


COMPANY 


2914 Main Street 
Buffalo 14, New York 
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A Money-Saving 
Combination! 


American Concrete Cyl- Amencan Centrifugal 
— Pipe for Higher wares Pipe for Low 
*ressure Service and Moderate Operat- 
Wherever Pressure Conditions ing Heads 

Permit . . . Different Classes of American Reinforced Concrete Pressure 


Pipe Can Be Combined in the Same Water Transmission Line 


Here’s a typical example of the ability of American to meet specific project a 
requirements ... to give you a carefully laid out and engineered pipe line. 
... With Greater Economy in Cost! 

You know that reinforced concrete pressure pipe gives you the strength of 
steel and the permanence of concrete... with reductions in initial cost, lower 
installation costs, sustained capacity, an/ trouble-free service. Four classes 
of reinforced concrete pressure pipe are available to meet varying require- 
ments. So why not use the proper combination of these classes of pipe, 
where pressure ranges differ, to meet the needs not only of high pressure serv- 
ice but the needs of intermediate and low pressure service as well? 


You'll find it the most economical way to plan a major capital invest- 
ment. ... 


... With Greater Savings in Critical Materials! 


The conservative design principles of reinforced concrete pressure pipe are 
such that economical use may be made of steel and concrete to meet design 
requirements with appreciable savings in critical materials. 


So... if you find that the pressure ranges in your line are going to differ 
widely, give us the opportunity to show you how the combination of different 
classes of American reinforced concrete pressure pipe Can save you money. 


How American Concrete Cylinder Pipe Is Joined To American Non-Cylinder 
Pressure Pipe 
CEMENT MORTAR COATING IN FIELD STEEL JOINT CENTRIFUGALLY SPUN A simple adaptor ring provides 
ene ADAPTOR RING ae the transition between the spigot 
: ends of two different classes of pipe 
In all classes of reinforced con- 
crete pressure pipe manufactured 
by American, the rubber gasket is 
confined by a joint ring to a definite 
: groove in the spigot end of the pipe, 
: thus assuring the most positive and 
U pusser GasKer safest use of the gasket as a water 
INT MORTAR POINTED IN FIELD seal under all normal operating 
conditions. 


Concrete Pipe for Main Water 
ore Supply Lines, Storm and Sanitary 
Sewers, Subaqueous Pipe Lines 
P. 0. Box 3428, Terminal Annex, 
IPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


Main Offices and Plant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and Plants — Oakland ® San Diego @ Portland, Ore. 


Aug. 1982 
( 
a 
{ 
P 


PERCOLATION AND RUNOFF 44, No.8 


6 P& 


(Continued from page 4) 


Water witching, too, apparently seeks its own level—and, occasionally, 
even finds it. Thus, we can now refer you to Comic Book No. 410 in the 
Dell series, which features our good friend Porky Pig as “The Water Wiz- 
ard,” a pig with a twig that not only points to water but ushers in gushers 
of it. And if you don’t think swine divine, you ought to spend a dime to 
see Porky, after a flying carpet trip to Drybub, confirm the existence of one 
of the Sahara water domes first dowsed by Henry Gross from Kennebunk- 
port, Me. 

Less on the level, perhaps, but equally believable are the reports of 
“Dowsers’ Activities” presented in the May issue of the Glenfield Gazette, 
Scotch journal of hydraulic engineering. Mostly ordinary enough testi- 
monials to the efficacy of rhabdomantic radiesthesia, they are capped by 
a tale with almost as much kick as one of Scotland’s other delights : 


It was also brought to our notice that water diviners were used by Hitler. 
He is reported to have despatched a corps of 7,000 diviners to the Siegfried Line 
to attempt to find a remedy to flooding, following heavy rains, in parts of the 
Line. The German General Staff were said to have expressed doubts as to the 
value of the corps, but Hitler, who formed it on his own initiative, silenced the 
objectors by recalling that in 1918, during the setting in place of the giant gun 
which shelled Paris, water diviners were consulted to ensure that the emplace- 
ments remained perfectly dry. Later, the diviners are said to have swarmed 
into a brewery and got busy pointing their rods at casks of victory beer. Every 
barrel gave powerful indication of 99 per cent water content and a deep depres- 
sion was setting in on the dowsers when one of them, with a shout of delight, 
suddenly exclaimed, if we may translate literally, “Heil Hitler! Here is one 
which no water-reaction gives!’ The cask was tapped and found to be empty. 
A triumphant vindication of the dowser’s uncanny power ! 


Taking Porky’s word for the fact that only about one in ten million 
have “the power,” we can appreciate the difficulty Adolf must have had in 
staffing his corps and, perhaps also, why we here had to practice water con- 
servation during the war. 


(Continued on page 8) 


SODIUM SILICO FLUORIDE 
BONE CHAR 
ALUMINUM SULFATE 


1267 


RICHES ~ NELSON, INC 


wy 342 MA ) AVENUE NEW YO 


Aua 1905? TOTIRNAT AWWA 


FOR WATER SOFTENING... TURBIDITY AND COLOR REMOVAL 
. INDUSTRIAL WASTE TREATMENT... 


with independently- operated mixing, 
flocculation, stilling and sedimentation zones 


The CLARIFLOW gives control over each individual function of controlled 
reaction stage flocculation, vertical clarification and positive slurry thickening 
and removal, 

Initial mixing and reaction done in an isolated mixing tank insuring complete 
reactions. 

Exclusive multiple, tangential diffusers simultaneously and equally distribute 
flow to avoid ‘tendencies’ and initiate slow flocculation. 

Recirculation of precipitate for catalyzing purposes is positive and controllable. 
Erratic “Blanket Filtration’’ is not practiced. 

Thickeners used to scrape settled slurry to the blow-off point. 

Exclusive Balanced multiple surface weir troughs make efficient use of short 


detention periods and insure clarified overflows. tal 


Write for 6S6 
OCCULATION ZONE 

MULTIPLE DIFFUSERS 


SLURRY THICKENERS & COLLECTORS 


WALKER PROCESS EQUIPMENT INC. 


FACTORY + ENGINEERING OFFICES » LABORATORIES 
AURORA, ILLINOIS 
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INFLUENT a wh 
PROCESS EQUIPMENT 
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Million-to-one odds sound like a good investment, especially when 
you can't lose the one. All of which is a credit to the astuteness of our 
scientific Australian friends who seed their clouds, not with dry ice or 
silver iodide, but with water, thus assuring a shower if they miss a deluge. 
Actually, more than just a safe way, the water spray technique sounds 
simple enough to be sound as described by Dr. E. G. Bowen, physicist 
member of the Australian Commonwealth Scientific and Research Or- 
ganization in a recent talk at the California Inst. of Technology. 

Meanwhile, here at home, the problems have passed from doubt to dis- 
illusionment. We find Easterners blaming Western seeding activities for 
ruining the nation’s weather as a whole and, specifically, for washing out 
almost every weekend of the year. And more than merely blaming, 
Westerners, themselves, are waging weather wars, with wheat-growing 
wets seeding the clouds for needed rain and cherry-raising drys overseed- 
ing them to preserve the sunshine necessary to their successful crop. 

Fortunately for science, the villagers of Tonj, Bahr El Ghazal province, 
Anglo-Egyptian Sudan, are having rainmaking trouble, too, without a 
physicist in sight. There, the local rainmaker died, and his spirit, which 
is supposed to enter the body of someone else in the neighborhood, hasn't 
showed up yet. What has the village worried, of course, is that the spirit 
entered the body of some passing stranger and thus left Tonj dry if not high 

Not to mention any names, but if our memory still serves us, we recall 
that just before he spoke at our Kansas City Conference in May, Dr. Irving 
P. Krick, rainmaker extraordinary, returned from a trip that took him to 
that part of the world. A million-to-one maybe, but. 


The tortoise tale all over again is the story of the appointment of 
George R. Gohn to the ASTM Board of Directors. Not the fact that the 
ASTM is located on Philadelphia’s Race Street either, but that Mr. Gohn 
got to his present high place through the Creep and Fatigue Laboratories 
of the Bell Telephone system. Leave it to George! 


Speaking of creeping and fatigue, though, a real siege of just that 
is what the residents of Austin, Nev., have just undergone. The creep- 
ing was done by a horde of Mormon crickets—25 miles wide and 14 miles 
deep—that was headed directly for the water supply reservoir of the com- 
munity. Fatigued were the 325 residents of Austin, sheriff's deputies, and 
three cricket control men from the State Dept. of Agriculture who battled 
the bugs for two days, using 40 tons of poisoned barley mash, and finally 
stopped the invasion only a quarter-mile from the reservoir, the contamina- 
tion of which would have forced evacuation of the town. Creeping, fatigue, 
and then black acres of dead crickets rotting in the desert sun—except for 
the water supply, it sounds like the movies. 

(Continued on page 10) 
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repairing 
bell and 
spigot 
joint leaks 


In the SKINNER-SEAL 
Bell Joint Clamp, 


gasket is completely 
SEALED and pro- 
tected by Monel Metal 
Band. Massive %4” 
high-tensile steel bolts, 
cadmium plated. 

This speedy one-man 


installation cuts 


repair costs. 


Prompt shipment on 
rated orders! 
Write for Catalog! i 


M. B. SKINNER CO. 


ESTABLISHED 1898 


South Bend 21, Indiana 


SSKINNER-SFAL 
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(Continued from page 8) 
J. Anthony Keils, retired head of the Mt. Clemens, Mich., Water & 
Sewage Dept., died on June 17, at the age of 86. At the time of his retire- 
ment in 1948, he had served the city a total of 52 years, 35 of them as 


rs 


> head of the water and sewage utilities. At the time he had received many 
i local honors, including the Col. Edward D. Rich citation of the Michigan 
a Dept. of Health, and the Fuller Award of his AWWA section. 


Promotions in the staff of the Portland Cement Assn. have raised 
G. Donald Kennedy, formerly assistant to the president and consultant, 
to vice-president; W. D. M. Allan, director of promotion, to vice presi- 
dent for promotion; and Evelyn Pinkerton and J. L. Schneider to the 
posts of assistant secretary. 


A new excavator, the Gar Wood 75 standard and heavy duty }-yard 
model, and 20-ton truck crane, featuring power drum clutches, right angle 
drive, optional hydraulic coupling and the new Foundation Borer attach- 
ment, have been brought out by the Findlay Div. of Gar Wood Industries, 


Inc., Findlay, Ohio. 
(Continued on page 14) 


Automatic FERROSAND Iron & Manganese Removal Filter operating on well water 
in completely closed system (no aeration) in small municipality—Effiluent guarantee— 
iron and maganese less than 0.1 p.p.m. Operating efficiency-—unequalled. 


Send for Bulletin FF-1 


HUNGERFORD & TERRY, INC. 


CLAYTON 5, N&W JERSEY 
\ 
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5, CORPORATION 


No need to buy corporation stops and saddles sep- 
arately ... the Hays “Duo-Stop” is a combination corpora- 
tion stop and saddle . . . requires no tapping of main... 
installed without interruption of service . . . supplied with 
outlets for iron pipe or copper service, or various types of 


thread. It Pays to Buy HAYS . . . write for Folder 105 or ask 
the Man From Hays. 


COPPER BRA EAD IRON 


WATER WORKS PRODUCTS 
HAYS MANUFACTURING CO., ERIE, PA. 
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can does save 


13 


The answer, of course, is (1) cast iron pipe serves 
for centuries, and (2) over 95° of the pipe in service in America’s 


water distribution systems is cast iron pipe. But let’s get down 
to figures. 


The cumulative cost of our water supply systems, from 1817 
to 1951, is estimated at $6-billion, of which more than $3.5-billion 
is for cast iron pipe, including installation costs. The balance is 


for pumping stations, filter plants, storage facilities, etc. 


Most of this money was raised by the issuance of bonds. Now, 
the useful life of cast iron pipe is at least 4 to 5 times the average 
term of a water revenue bond issue. Records prove that more than 
an 35 American cities have cast iron mains in service that were in- 

* stalled over 100 years ago. A survey sponsored by three water- 
works associations shows that 96% of all six-inch and larger cast 


“-* iron pipe ever laid in 25 representative cities is still in service. 


=i ' Add it all up and the answer is clear that, by serving for gene- 


rations after bonds issued to 


pay for them have been re- 
tired and forgotten, cast iron 
mains save many millions of 


tax dollars. 


One of a number of cast iron 
water mains which have been 
in service in New York City 
for more than a century. 

Over 35 other cities have cen- : 


tury-old cast iron m 4 ane!) 


ervice. 


IRON PIPE 


HONTA Nal Tox Saver. 


dus © 1952, Cast Iron Pipe Research Association 


CAST IRON PIPE RESEARCH ASSOCIATION, THOS. F.,WOLFE, MANAGING DIRECTOR, 122 80. MICHIGAN AVE., CHICAGO 3. 
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inued from page 10) 


Big voice in the University Quar- 
tet, Treasurer of the Class of 1910, 
Vice-President of his present business 
affiliation, Secretary-Treasurer of one 
of the strong arms of the Association, 
this “attractive adolescent” is un- 
doubtedly one of your friends. You 
should see him now—and if you at- 
tend the annual conferences, the New 
York Section meetings, or the meet- 
ings of the George Warren Fuller 
Award Society, you probably have 
For this is one Rollo K. Blanchard! 


Peace pipe indeed is the first plastic line installed for municipal water 
supply. Pax, W-.Va., is the municipality, and the reason, a sulfur-bearing 
shale and sandstone formation which disintegrates metal pipe rapidly. 
Not only at Pax, but passivating, ought to make it peaceful enough for 
anybody. 

(Continued on page 16) 


A Mapping out aq 
Public Relations 
Compaiga 


— Let Willing Water help you ... he’s 
' the master of all he surveys. Let him 
clear the brush of public ignorance 
of water works problems. Let him 
erect for you an edifice of public 
appreciation and co-operation on a 
foundation of good will. 
Willing Water is waiting to meet your customers and employees. Right 
now he has 32 different approaches to your problems in the form of 
low-cost blocked electrotypes or newspaper mats. And he’s only be- 
ginning his career. Write now for a catalog and price list to: 


AMERICAN WATER WORKS ASSOCIATION 
521 Fifth Avenue - New York 17, New York 
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Delivering 172 mgd more for Cleveland 


DE LAVAL 


CENTRIFUGA 
PUMPS 


These new De Laval centrifugal 
pumps in the Nottingham filtration 
plant help deliver an additional 
172,000,000 gallons of filtered water 
daily to Cleveland’s growing popula- 
tion. Today 80% of America’s larg- 


est cities upon efficient 
Laval centrifugal pumps. They are 
available in capacities ranging from 
less than one million gallons per day 
to more than 100 million gallons per 
day. 


Pumps 


DE LAV - STEAM TURBINE COMPANY 
Trenton 2, New Jersey 
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(Continued from page 14) 


No brass shortage here—with eight exprexies and the next exprex of 
AWWA on tap. On tap is exactly right too, for the picture was 
snapped in front of Tommy’s Saloon on the premises of a Kansas 
farmer named N. T. Veatch. Don’t let informality, cans, or glasses 
fool you—the standees, left to right, are Wendell LaDue °47, Louis 
Howson 42, and Linn Enslow °49; while down below are Harry 
Jordan, ’35, Bert Berry 52, Tom Veatch ’48, Bill Brush ’29, Charlie 
Capen 53, and Vic Weir ’51. 


Fluoridation’s failure to benefit adults has at last been explained— 
and by a dentist too. It was Dr. Albert Laferrier of Montreal who did 


the explaining at a recent meeting of the American Academy of Dental 
Medicine, and the fact that he didn’t even mention fluoridation must have 
been because it was so obvious. At any rate, Dr. Laferrier pointed out 
that worry greatly increases dental mortality. Obviously, then, children, 
who have little or no cause to worry, will, in the absence of that antago- 
nistic influence, obtain the maximum benefit from fluoridation. But, as 
the child becomes the man, the opposing force of worry goes to work and 
the net benefit to be derived is gradually reduced until, at about majority, 
it reaches the impasse stage. Those who have not had or do not have the 
benefits of fluoridation must, of course, let worry do them in—their wrin- 
kled brows being followed in time by wrinkled cheeks. As for those who 
oppose and, thereby, add fluoridation to their worries—they venture 
dentures ! 

(Continued on page 18) 
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REDWOOD 
WEDGES 


Select any of these three types of joint when you order 
McWane-Pacific Super-DeLavaud Cast Iren Pipe, 18-foot 


laying lengths. 
through years of service. 


All three types of joint are tried and tested 


The two joints illustrated above (Precalked and Boltite) 
are available in all sizes of McWane-Pacific Super DeLavaud 
pipe. Precalked Joint has all of the joint materials (lifelong 
redwood wedges and pure virgin lead) placed in the bell at 


our foundries. 


All you do is 


‘socket and calk it.” 


Boltite is a bolted, flexible joint, designed on the stuffing 


box principle. 


The thick gasket is compressed by the bolted 


gland until the joint is bottle-tight. 


McWane-Pacific pipe also 
24-inch diameters, 18-foot laying lengths. 


McWANE Cast Iron Pipe Company 


Birmingham, Ala. 
Pipe Sizes 2” thru 12” 


is available in 2-inch and 


Write or wire— 
PACIFIC STATES Cast Iron Pipe Co. 
Provo, Utah 


Pipe Sizes 2” thru 24” 
Sales Offices 


Sales Offices 
Birmingham 2, Ala... . 
Chicago 1, tf. ..... 333 North Michigan Ave 
New York 4, N.Y. ............80 Brood Stree 
Konsos City 6, Mo. ........ 1006 Grand Avenve 
1501 Mercantile Bk. Bldg 


P.O. Box 2601 


Dollos Texas 


P.O. Box 18 
.1921 Bloke Street 
los Angeles 48, Col... 6399 Wilshire Blvd. 
Son Francisco 4, Col...... .235 Montgomery St. 
Portlond 4, Oreg. 501 Portland Trust Bidg. 
Solt Loke City .Waterworks Equip't Co 


Provo, Utoh. 
Denver 2, Colo 
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~ (Continued from page 16) 

“They don’t play baseball any more,” Ty Cobb’s glorification of the 
“good old days” made the current crop of both stars and fans (depending 
upon their age) either indignant or reminiscent. Which, of course, re- 
minds us of a crucial (croooshull) series in 1919 between the Cincinnati 
Reds and the New York Giants. As Bill Stern, whose reminiscence it 
really is, describes it: “The rivalry was so keen and the series so important 
in the league race, the Reds took no chance on the drinking water available 
in the park, but brought their own.” Even then, it seems, the Reds had 
germ warfare on their minds. 


Kuwait on the Persian Gulf has always had a romantic sound—and 
it’s a sound we've heard every time the subject of salt water distillation has 
heen discussed, for Kuwait is one of the two places known to use salt water 
as a source of a practical fresh water supply. And now at last we have 
a real link with Kuwait—an AWWA member, formerly water engineer at 
Singapore and now water engineer to His Highness, the Ruler of Kuwait, 
IK. G. Hill. Just what we’re going to do with the link we haven’t yet de- 


cided, but we'd certainly hate to go to Hill. 


(Continued on page 68) 


Standard With 
Thousands of 
Water Works Men 
For Over 40 Years 


DARLEY 
MAGNETIC 
DIPPING 
public and pri- NEEDLE 


vate installa- $17.50 


tions. 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Send for 
Specification with 3 section 
sheets. 


telescoping handle 


$22.25 


Joun C. 
Founpry Co. 


ST. Lovis 


Write Today for 
68-Page Catalog 


W.S. DARLEY & CO., Chicago 12 
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BUILDERS 


LIQUID LEVEL, 
PRESSURE & WEIGHT 


CHLORINE GAS FEEDERS 


WATER WORKS EQUIPMENT 


FOR METERING MAIN LINES 
Venturi Tubes and Nozzles — Orifice 
Meters — Propeloflo Meters — Pneu- 
matic, Electric, and Mechanical In- 
struments. 

FOR CONTROLLING FLOW 
Venturi Rate Controllers — Hydrauli- 
cally-Operated and Direct-Acting. 

FOR CHLORINATION 
Visible Flow Chlorinizers. 


* 


* 


FOR WATER FILTRATION 


Pneumatic and Mechanical Filter 
Gauges (Loss-of-head and Rate-of- 
flow)—Liquid Level Gauges. Wheeler 
Filter Bottoms, Filter Operating 
Tables. 


FOR PACING CHEMICAL FEEDERS 


Chronoflo Transmitters and Receivers 
(electrically operated) — Pneumatic 
Transmitters and Receivers 


* 


For complete information, address Builders-Providence, Inc. (Division of 
Builders Iron Foundry), 365 Harris Ave., Providence 1, Rhode Island. 


BUILDERS@PROVIDENCE 
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THE READING METER 


Industrial Waste Treatment. . Hdmund B. Besselievre. Alc- 
Graw-Hill Book Co., Inc., New York (1952) 391 pp.; $7. 


Intended for the industrialist, this discussion of waste treatment 
introduces him to the scope and complexity of the problem in easy, 
anecdotal style, citing examples of pollution problems, the occasional 
intensification of the problems caused by treatment itself, and the 
remedial measures available. The bulk of the volume, however, is 
devoted to the necessary procedures: governmental, legal, and, of 
course, engineering. An appendix presents the text of the federal 
Pollution Control Law of 1948 and summarizes state laws and 
practices. 


Handbook of Engineering Fundamentals. Ovid II’. /:shbach, 
ed. Wiley Engineering Handbook Series, John Wiley & Sons, Inc., 
New York (2nd ed., 1952) 1314 pp.; $10. 


This new edition of a handbook that was first published six- 
teen years ago continues to combine in a single volume an enormous 
quantity of tables, formulas, and other information for basic engi- 
neering reference. As with most works of this sort, the necessary 
compression of statement makes the book helpful to those who need 
only a reminder of the facts being consulted, but occasionally puzzling 
to others. Such difficulties are to be expected, however, if the work 
is to be restricted to manageable proportions; and those seeking to 
learn something in a new field are always better advised to consult 
elementary texts than reference handbooks. 


Radiological Monitoring Methods and Instruments. //and- 
book 51, National Bureau of Standards, Washington, D.C. (1952) 
33 pp.; paperbound; 15¢ from Supt. of Documents, Government 
Printing Office, Washington 25, D.C. 

The instrumentation procedures and equipment reported on are 
those used to determine the adequacy of radiation shielding for per- 
sonnel working with X-rays, radium, and radioactivity resulting 
from nuclear fission. 

(Continued on page 74) 
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Yow you can make your 
Water-Line Networks 


Which plan is best 
Where the bottleneck is 
@ Whether your proposed ‘ 
plan is economical 
What corrosion is doing \ 
to your flow Be 
@ WHAT WILL HAPPEN IF a RUN A oo LINE — 


Mcllroy Pipeline-Network Analyzer 
\ 


SAVES DAYS 
OF CALCULATIONS 


The MclIlroy Pipeline-Network Ana- 
lyzer performs rapid calculations of 
flow rates and head losses caused by 
fluid friction in networks of pipelines 
or ducts. 

Specially designed non-linear resist- 
ors represent various pipelines, pro- 
viding an excellent visual analogy to 
the variation of the friction head loss 
with flow rate in a pipeline or duct. 
Readings are expressed directly in 
fluid units. 


SINGLE STUDY SAVES 
TWICE THE COST! 

Made for specific applications, the 
Analyzer is available for any size in- 
dustrial or municipal network system; 
the cost varies with the design, size and 
other requirements. One user saved twice the cost 
of the Analyzer on a single study of a proposed 
pipeline improvement problem! 


As Dr. Mcilroy, who ined by me 
BUILT BY ELECTRONIC SPECIALISTS ey is rv y 


The Analyzer is built by the Standard Electric Time - as its technical consultant on thi 
Company, for over 25 years specialists in designing class of corpmen, all 

and manufacturing all types of laboratory and dis- receive the benefit of his wide 
tribution panels for individual needs. e } 


sTANDARD Flectric Time Coa. 


FOUNDED 18684 91 Logan Street * Springfield 2, Massachusetts 
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What Price Water? 
lo the Editor: 

Had a wonderful trip [to Geneva as 
U.S. engineering delegate to the 5th 
Assembly of WHO] and learned so 
much of the activities of the World 
Health Organization. The need for 
environmental sanitation is great in so 
many underdeveloped countries. 

While in Geneva, I saw nothing of 
interest to the water works profession 
because nobody drinks water there— 
at least we couldn’t afford to. Signs 
are prominently displayed in many 
cafes: “Water 90 centimes—-Beer 80 
centimes.” They just don’t serve tap 
water and all they drink is carbonated 


mineral water served in bottles. Wa- 
ter tastes like hell and the beer is 
wonderful, to say nothing of their 


delicious wines. . . 

When questioned about the threat 
of Communism in India, one of their 
great doctors replied, “Revolutions are 
not caused by healthy workers but by 


CORRESPONDENCE 


tow 


Vol. 44, No.8 


Give us 
just one good artesian well in each 
Indian village and you will do more 
to improve health in rural areas than 


the sick and undernourished. 


any other single factor.” They ask 
for no complex distribution systems, 
just a good underground source at a 
central point to relieve them of their 
present filthy sources of surface water 
contaminated by animals, people, and 
whatnots. 

ELiassEN 
Prof. of San. Eng. 
Massachusetts Inst. of Technology 
Cambridge 39, Mass. 7 
June 16, 1952 ps 


In either case—drink it down !—Ep. 
Back to Pakistan 
To the Editor: 

Our attention has been drawn to the 
letter from your correspondent, Vance 
C. Lischer, dated Karachi, Pakistan, 


(Continued on page 80) 
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Water Well Cleaning — 


Capacities of these two wells were 
doubled for an Ohio City when the 
cleaning job was done wih@ @ @©@ 


Because Calgon is not toxic, there is 
no danger involved in cleaning wells 
with @ @ @ @ @ 
pew 


Our engineers will be glad to show you how Calgon can 
_ increase the productivity of your water wells. Write, wire, 
or phone for information. ise 
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BUROAIN 
Hagan CALGON 
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he WI h Jol 
fit from 300 gpm to 600 gpm 
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Whis Wel? 
ON Sticky Fluid 


tor instance 


Crane Diaphragm Valves on air pres- 
surized liquid latex piping service in 
paint factory, Adams & Elting Division, 
The Glidden Company, Chicago. 


THE HISTORY 


Conventional valves formerly used in 
this service were hindered by exposure 
of working parts to the line fluid. The 
sticky latex would accumulate in the 
bonnet and stem threads, freezing the 
stem, and making valve operation diff- 
cult or impossible. With 10 or more oper- 
ating cycles required daily, the valves 
were a constant trouble and expense. 

Both trouble and maintenance cost 
were completely eliminated by replacing 
with Crane Diaphragm Valves. Their 
fully sealed bonnet keeps latex out of 
working parts. They operate smoothly; 
don’t freeze or stick. Customer entirely 
satisfied; more Crane Diaphragm Valves 
ordered for new latex lines. 
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VALVE SERVICE RATINGS 
OPERATION: 


Decherd, 


SUITABILITY: 


MAINTENANCE COST: 


Vane. lo indicated, 


SERVICE LIFE: 


tiga off Wear 


OPERATING RESULTS: 


PRICE: 


Su 


AVAILABILITY: 


THE VALVE 


Crane No. 1610 Iron Body Packless 
Diaphragm Valves featuring separate 
disc and diaphragm. Neoprene dia- 
phragm acts as bonnet seal only; isn’t 
pinched or stressed when valve is closed. 
Conventional type seating makes posi- 
tive closure even should diaphragm fail. 
High flow capacity Y-pattern body has 
non-restricting interior design. Avail- 
able unlined or fully Neo- 
prene lined. Consult your 
Crane Catalog or Crane 
Representative. 


The Complete Crane Line Meets All Valve Needs. That’s Why 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE * PLUMBING * HEATING 


—— 


JOURNAL 


AWWA 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 
Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 7, Pa. 


Valuations 


121 S. Broad St. 


BLACK LABORATORIES, INC. 
Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 


ANALYSIS—TREATMENT— 
CONTROL—RESEARCH 


700 S. B. 3rd Se. Gainesville, Fla. 


Cuas. B. Burpicx Louis R. Howson 
DonaLp H. 


ALVORD, BURDICK & HOWSON 
Engineers 


Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, App . Power 
Generation 


Civic Opera Building Chicago 6 


CLINTON L. BOGERT 
ASSOCIATES 


Consulting Engineers 
Curnton L. Boczrr Ivan L. 


J. M. M. Greta Rossrt A. Lincotn 
Donatp M. Dirmars ArTHUR P. ACKERMAN 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES 


Geologists —Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 


Urbana, Illinois 


Guide Books to the Field 


Send for your free copy of “A List of 
A.W.W.A. Publications,” listing books, 
manuals and specifications published 
by the Association. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 


Ion Exchange Processes and Materials 
Patents 


9 S. Clinton Se. Chicago 6, Ill. 


BOWE, ALBERTSON 
& ASSOCIATES 
Engineers 


Sewerage—Sewage Treatment 
Water Supply—Purification 
Refuse Disposal— Analyses 

Valuations—Re 


110 William St. 2082 Highway 


BLACK & VEATCH 


Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; q 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 
Investigations and Reports 


New York 7, N.Y. 
BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water Suppty—Sewaace Disposat— 
Hypravciic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 B. 19th Se., New York 3, N. Y. 


|| Professional Services 
— 
| 
4 
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BURGESS & NIPLE 
Consulting Engineers 
(Established 1908) 

Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


564 EB. Broad St. Columbus 15, Ohio 


DE LEUW, CATHER & COMPANY 


Grade Separatione—Bridges—Subways 
Pocal Transportation 


Water Supply 
Railroads 


Investigations— Reporte—Appraisals 
Plans and Supervision ef Construction 


150 N. Wacker Drive 79 McAllicter St. 
Chicago 6 Sen Francisco 2 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 


NORMAN O. ELDRED 
Consulting Engineer 


Water Works, Softening and Filtration 
Plants. Municipal and Industrial Water 
Conditioning Equipment of All Types. 


Established 1898 
C. E. Currron, H. A. Bannerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 


Cannon Bidg. Troy, N. Y. 


Investigations. Designs, Plans, Specifications, Estimates, 
Reports, Supervision. 
Kameas City 2, Mo. Cleveland 14, Ohio 
508 Draper St. Vicksburg, Mich. 
P.O. Box 7088 1404 B. 9th Se. Vicksburg 3271 
FAY, SPOFFORD & THORNDIKE 
JAMES M. CAIRD eatin 


Spofford Ralph W. Horne 
John William L. Hyland 
Bion Frank L. Lineoln 
Carroll A. Farwell Howard J. Williams 
Warsr anp 
anv 


Investigations Reports Designs Valuations 
Supervision of Construction 
Boston 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


New Yerk 
FINKBEINER, PETTIS & STROUT 


Carueton S. FINKBEINER C. E. Perru 
Harotp K. UT 


Consulting Engineers 


ports, Designs, Supervision, 
Supply Water Treatment, Sewerage, 
reatment, Wastes Treatment, 
Valuations & Apprai 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Develop t and Applicati 
Investigations and Reporte, 
Valuations and Rates 


210 B. Park Way et Sandusky 
PITTSBURGH 12, PA. 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 C and I Life Bidg. 
Houston 2, Texas 


CH-1624 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply —Sewerage 

Flood Control & Drainage—Bridges 
Ornamental Street Lighting— Paving 
Light & Power Plante—Appraisals 


331 B. Ohio Se. Chicago 11 


FULBRIGHT LABORATORIES, Inc. 
Consultants 
Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 


Box 1284 Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads— Airports—Bridges— Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. 


Scranton, Pa. Pittsburgh, Pa. 


(contd.) 


WILLING WATER 
Public Relations Consultant 


Willing Water cartoons available in low-cost 
blocked electrotypes and newspaper mats for 
use in building public and personnel good will. 


Send for catalog and price list 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


GLACE & GLACE 
Consulting Sanitary Engineers 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


HAZEN AND SAWYER 


Engineers 
W 


Ricuarp Hazen SAWYER 


Municipal and Industrial Water Supply 
Purification and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Construction and Operation 


110 East 42nd Street New York 17, N.Y 


Consulting Engineers 
W. W. Horner V. C. Lischer 
H. Shifrin E. E. Bloss 
Water Supply—Airports—Hydraulic Engineer 
ing — Sewerage — Sewage Treatment— Munici 


pal Engineering—Reports 


Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, Iil. 
and Principal Mfg. Centers 


HAVENS & EMERSON 


W. L. Havens C. A. Emerson 
4. A. Burcer F. C. Torres F. W. Jones 
W. L. Leacn H.H. Moserey J. W. Avery 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Leader Bldg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


THE JENNINGS-LAWRENCE CO. 


C. C. Walker F. L.. Swickard 
B. L. Sheridan R. L. Lawrence 


A. P. Harness, III 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Design—Construction 


Columbus 15, Ohio 


Reports 
12 N. Third Street 


Look to the Journal 
Advertising Pages 
for guidance when you require professional serv- 
ices or water works products. A conde 
‘Buyers’ Guide” appears in the final pages of 
this issue. 


ROBERT M. JOHNSTON 
AND ASSOCIATES 
Consulting Chemists — Bacteriologists 


Analyses—Water, Sewage, Industrial Waste 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


Research Litigations 


504 N. Second St. Harrisburg, Pa. 


' 
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JONES, HENRY & 
SCHOONMAKER 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 


Security Bldg. 


Toledo 4, Ohio 


Waste Disposal 


Parsons, Drinckerhod, Hall & Macdonald 


Gale Dixon, Associate 


Engineers 
Dams Water Works Sewerage 
Airports Bridges Tunnels 


Traffic & Transportation Reports Highways 


44, No. 


Subways 
Harbor Works 
Power Developments 


Foundations 
Valuations 
Industrial Buildings 


51 Broadway, New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Ernest W. Wuiriock 
Rosert D. Cari A. ARENANDER 
Jr. 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. 


New York 36, N. Y. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building 


Pittsburgh 22, Pa. 


LEGGETTE & BRASHEARS 


Consulting Ground Water Geologists 


Water Supply Salt Water Problems 
Investigations 


Reports 


Dewatering 


Recharging 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


LEE T. PURCELL 


Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 
Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 


Airfields Valuations 
Laboratory 


Statler Building 
Boston 16 


—+- 


36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. 


New York 55, N.Y. 


THE H. C. NUTTING COMPANY 


Engineers 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 

Meter and Fire Flow Test 


Cincinnati 26, Ohio | 


4120 Airport Road 


RIPPLE & HOWE 

Consulting Engineers 
B. V. Howe 
Appraisals—Reports 
Design—Supervision 

Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 

Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


oO. J. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


(contd.) 


RUSSELL & AXON 


Consulting Engineers 


Civil —Sanitary —Structural 
Industrial— Electrical 


Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 
Water Supply Sewerage Waste Disposal 
Mechanical Structural 


Surveys Reports 


209 South High St. 


Appraisals 
Columbus, Ohio 


SPECIFICATIONS 


for Water Works Materials 


Compiled, approved and published by 
your Association to meet your needs. 


Send for list of publications. 


American Water Works Association, Inc. 
521 Fifth Avenue New York 17, N.Y. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construo- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


J. E. SIRRINE COMPANY 


Engineers 
Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 
Greenville South Carolina 


WHITE, GUYTON & BARNES 


Consulting Ground-Water Hydrologists 
GROUND-WATER SUPPLIES 
Evaluation; Planning of New Developments; 
Operational and Maintenance Advice; Legal 
Proceedings; Artificial Recharge, Induced River 
Infiltration, Well Interference and Other 
Ground-Water Problems. 


307 W. 12th St. 


Austin 1, Texas Tel. 7-7165 


SMITH AND GILLESPIE 


Consulting Engineers 


Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN & HOWARD 
Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


STANLEY ENGINEERING 
COMPANY 


Waterworks—Sewerage 
Drainage—Flood Control 
Airports—Electric Power 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, rae 
Supervision, Appraisals 


1304 St. Paul Sc. Baltimore 2, Md. 


ry 
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AMERICAN 
WATER WORKS 
ASSOCIATION 


MEMBERS 
Applications received June 1 to 
_ June 30, 1952 


Artese, Philip, San Engr., Dept. of Army, 
Fort Monmouth, N.J. (July WRP 

Awde, Earl; see Port Dover (Ont.) Public 
Utilities Com. 

Batchelder, Francis J., Supervising Engr., 
Water Service Dept., American Cyan- 
amid Co., Lederle Labs., 82 Braunsdorf 
Rd., Pearl River, N.Y. (Jan. '52) 

Bauer, Carl, Supt., Water & Sewage, 317 
W. Fulton St., Celina, Ohio (July °52 

Bennett, William C., Dist. Mer., 
Inc., 2018 Blake St., Denver 2, 

July 

Bernheim, George W 


Calgon, 
Colo. 


» Pres. & Research 


Director, Vericontrol & Research As- 
soc., 45 W. 76th St., New York 23, | 
N.Y. (Apr. ’52) 

Biladeau, Archie L., San. Engr., U. S. 
\tomic Energy Com., Box 1221, Idaho 
Falls, Idaho (July 52) RP 

Brockett, Claude M.; see Lexington (N.C 
Utilities Com 

Burdon, David Joseph, Ground Water 


Food & Agricultural Organi- 

the United Nations Tech. 

Group to Syria, Box 256, 
Damascus, Syria (Jan. ’52) R 

Bustamante, Roberto R., San. Ener., 
Office of the Post Engr., Fort Belvoir, 
Va. (July 

Chapman, Fred D., Div. Foreman, Metro- 
politan Water Dist. of Southern Cali- 
306 W. 3rd St., Angeles, 

Calif. (July 


(Continued 


Geologist, 
zation of 
Assistance 


"52 


Los 


| Groth, Frederick J., Meterman, Water 
Dept., 6302 W. McGeoch Ave., West 
Allis, Wis. (July ’52) 


on page 32): 


Cluff, A. J.; see Deshler (Ohio) Board of ow 
lrustees of Public Affairs 


Cole, Clifford Charles, Captain, Medical | 
Service Corps, Station Hospital, Camp — 
Stoneman, Pittsburgh, Calif. (July ’52) 
P 

Deshler Board of Trustees of Public 
Affairs, A. J. Cluff, Supt., Light & — 
Water, City Bldg., Deshler, Ohio (Corp. 
M. July 


Duba, John G., Asst. Prof., Civ. Eng., © 
Illinois Inst. of Technology, Chicago 16, 


Ill. (July 

Dudley, Claude C., Supt., Munic. Utili- 
ties, Box 135, Kenyon, Minn. (July 
"52 MP 


Eldridge, Lemuel, Chief Water Plant Op- 
erator, 10 Riggs PI., South Orange, N. J. i 
(July M 


59 


Ellis, M. V., Supervisor, Sewage Treat- 
ment Plant, Div. of Water & Sewers, ; 
827 E. Jefferson St., Phoenix, Ariz. ; 
(July 


Ellsworth, Sherman, Exec. Vice-Pres., 


William P. Harper & Son & Co., 1504 
3rd Ave., Seattle 1, Wash. (July '52) R 
Englewood Munic. Water Dept., Joe .\. 


McCall, Water Supt., Englewood, Colo. _ 


(Corp. M. July 
Farver, Roy; see West Milton (Ohio) 
Board ot Public \ffairs - 
Funk, John Benjamin, Director & Chief ] 
Engr., Dept. of Public Works, Court - 


House, Towson 4, Md. (July ’52) 


Gregg, Harvey N., Supt. of Light & 
Water, Board of Public Affairs, Genoa, 


Ohio (July 


Highstreet, Edward J., Supt. of Water 
Dept., Ira Township, Fair Haven, Mich. 
(July MP 

Hooper, William T., Jr., Cons. Engr., 804 
Belvidere St., Waukegan, Ill. (July 52) 

Huie, Irving V. A.; see New York City 
N.Y.) Board of Water Supply 

Huppert, Jack E., Sales Engr., Commercial 
Consultant, 306 Bexar Dr., San An- 

Tex. (July ’52) 

Kunnari, Clarence J., Supt. of Water & 


Sewer Dept., Henning, Minn. (July 
M 
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GENERAL CHEMICAL 


SODIUM SILICOFLUORIDE 


(98% Na2SiF,) 
Especially processed to give 
good performance in feeding equipment 


Free-Flowing 

Solubility Rates Compatible 4 


White or Blue_s. meet your P 


Available from Coast-to-Coast 
Distributing Points 


For more than half a century, General Chemical has 
: helped municipal officials and water works operators with 
their problems involving the use and handling of Alumi- 
num Sulfate and other water-treatment chemicals. This 
same service is available—without cost or obligation—for 
your fluoridation program. 
BASIC CHEMICALS For further information on General Chemical fluorides 
. and for technical service . . . consult the nearest com- 
pany office listed below 


Serving American Water Works Since 1899 
GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 

Offices: Albany Atlanta - Baltimore Birmingham Boston 
Bridgeport - Buffalo Charlotte + Chicago Cleveland + Denver 
Detroit + Greenville (Miss.) + Houston ~- Jacksonville + Kalamazoo 
Los Angeles + Minneapolis - New York + Philadelphia + Pittsburgh 
FOR AMERICAN INDUSTRY ten + San Franciseo + Seattle + St. Louis + Yakima (Wash.) 

c In Wisconsin: General Clymical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Co., Ltd. - Montreal . Toronto - Vancouver 


For Trouble-Free Performance--- 
Specify 
aa | 
«7? 
[x] 
[X) 
ta (xf 
x 
— 


. 
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Lang, Norman L., Salesman, Hughes & | Sotier, Alfred Leon, Head, Bacteriological 


Co., 119 S. Howard St., 
Spokane, Wash. (July ’52) 
Lexington Utilities Com., Claude M. 

Brockett, Supt., Water Dept., Lexing- 
ton, N.C. (Corp. M. July ’52) 
McCall, Joe A.; see 
Munic. Water Dept. 
Millard, Warren H., Supt. of Water, Box 
133, Ontonagon, Mich. (July ’52) P 


Box 1504, 


Englewood (Colo.) | 


Labs., Research Div., Wyandotte Chem- 
icals Corp., Wyandotte, Mich. (July 

Stout, Robert C., Supt., Water Pumping 
& Supply., Dept. of Water, Ottawa St., 
Dayton, Ohio (July ’52) 


| Theroux, Robert J., Chief, Utilities Sec- 


New York City Board of Water Supply, 


Irving V. A. Huie, Pres., 120 Wall St., 
New York 5, N.Y. (Corp. M. July '52) 

Olson, Sam L., General Partner, The 
Layne-Texas Co., Ltd., Box 9098, 
Houston 11, Tex. (July '52) R 

Owatonna Munic. Public Utilities, P. M. 
Van Ackeren, Supt., Owatonna, Minn. 
(Corp. M. July '52) M 

Parsons, Edwin Davis, Sr. Chemist, 
Phillips Petroleum Co., 865 Adams 
Bldg., Bartlesville, Okla. (July '52) P 


Patterson, A. J., Kernville Domestic Water | 
Co., Box 455, Kernville, Calif. (July | 


M 
Pinkerton, Cecil Clyde, Water Supt., 
Dumas, Ark. (Jr. M. July 


Port Dover Public Utilities Com., Earl | 


Awde, Supt., Water Works Dept., Port 
Dover, Ont. (Corp. M. July ’52) 

Prostel, Edward, Supt., Water & Streets, 
Dickinson, N.D. (July MP 

Pryor, Porter L., Sales Repr., Delta Tool 
& Supply Co., 2317 N. Garfield St., 
Little Rock, Ark. (July 52) MRP 

Riestenberg, Elmer B., Power Plant Supt., 
National Lead Co., of Ohio, Box 158, 
Mt. Healthy Station, Cincinnati 31, 
Ohio (July '52) AZRP 

Roden, Philip, Pres., Philip Roden Co., 
1721 E. Lake Bluff Blvd., Milwaukee 11, 
Wis. (July P 

Ruble, Earl H., Public Health Engr., 
Depts. of Water & Health, 409 City 
Hall, Duluth 2, Minn. (July ’52) P 


Schroder, Robert J., Supt., Water Works | 


Pahokee, Fla. (July '52) WP 

Smith, Guy Richard, San Engr., The Dorr 
Co., Box 149, Englewood, Colo. (July 
P 

Snead, Jack Raymond, Research 
Engr. & Lecturer, Univ. of Southern 


California, Univ. Park, Los Angeles 7, | 


Calif. (July P 


San. | 


| 


| 


tion, Maint. Branch, Installations Div., 
Hq. USAFE, APO 633, New York, N.Y. 
(July ’52) P 

Van Ackeren, P. M.; see Owatonna (Minn. ) 
Munic. Public Utilities 

Vickmark, Osmund, Supt., Munic. U tili- 
ties, Spring Valley, Minn. (July ’52) 

Webb, H. J., Dean of Graduate School, 
Clemson A & M College, Clemson, S.C. 
(July 

West Milton Board of Public Affairs, Roy 
Farver, Supt. & Clerk, West Milton, 
Ohio (Munic. Sv. Sub. July °52) 

Williams, Le Roy, Water & Waste Treat- 
ment Supervisor, National Lead Co. of 
Ohio, Box 158, Mt. Healthy Station, 
Cincinnati 31, Ohio (July '52) MRP 

Witte, Richard W., Salesman, J. W. Jones 
Co., 600 Bethel Ave., Indianapolis, Ind. 
(July ’52) 

Wood, Thelma B. (Miss), Owner, Camp- 
ton Heights Water Service, Box 124, 
Rohnerville, Calif. (July ’52) M 

Young, William, Hydr. Engr., 
Univ., Day Hall, Bldgs. & 
Dept., Ithaca, N.Y. (July '52) 

Zander, Paul M., Civ. Engr., Blaylock & 
Zander, 509 E. Markham St., Little 
Rock, Ark. (July 52) 


REINSTATEMENTS 


Barrows, Raymond John, Water Plants 
Supervisor, Navy 115, Box 58, c/o Fleet 
Post Office, New York, N.Y. (Jan. '43) 
MP 

Helmer, Philip E., Water Supt., 
conning, Mich. (Apr. ’49) 

Hooper, Harold R., Engr. of Distr., Water 
Works Dept., 48 Rideau St., Ottawa, 
Ont. (Jan. ’48) 

Pebworth, W. B., Sales Engr., Hersey Mfg. 
Co., 3807 Montevallo Rd., Birmingham 
9, Ala. (Apr. ’44) 

Valentino, Jack, Sales Engr., Badger Meter 
Mfg. Co., 607 N. Pine St., Florence, Ala. 
(July 


Cornell 
Grounds 


Pin- 


(Continued on page 34) 
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just a reminder that « 


1 pipeline 
is no stronger 


than its joints. 


POWDER OR PIGS— WITH FIBREX p 
MAKE PERFECT JOINTS 


(HYDRO-TITES Working Samples on Request. 
(POWDER) 


(LITTLEPIGS) 


HYDRAULIC !DEVELOPMENT CORPORATION 


( rb eet, New York af Medford 


| 
| 
= 4 | 
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if 
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LOSSES 
Deaths 


13, 


418 Flanne 
Pittsburgh, Pa. 


Johnson, E. 
Station No. 
°'35) P 

Kennedy, Clyde C., Partner, Eng. 
of Clyde C. Kennedy, 604 Mission St., 
San Francisco 5, Calif. (Oct.’27) MPR 

Mason, Ovid William, 13 S. 2nd St., High- 
land Park, Ill. (Oct. ’46) 


Rosenthal, Helman, Director, Dallas 
Labs., 2500 S. Ervay St., Dallas, Tex. 
June P 

Vernier, Albert J., Supt., 
Water Dept., Fair Haven, 
49 M 

Woltmann, J. J., Cons. Engr., 
Bldg., Bloomington, Il. 
Director '45—'48. 


Bldg., 
(July 


Ira ‘Township 


Mich. (July 


314 Unity 
(May '23) 


Resignations 
Clifford, Robert K., Commonwealth of 
Virginia, Div. of Budget, 117 Ballard 
St., Richmond 19, Va. (Oct. °49) 
Neelly, J. M., Supt. of Distr., 909 E. 
t., Pawhuska, Okla. (Oct. ’47) 


John Franklin, 1610 
Calif. (May 


14th 


Idlewood 


MPR 


Skinner, 


Rd., Glendale 2, 


CHANGES IN ADDRESS 


Cha nges received between June 5, and 


July 5, 1952 


Albuquerque, City of, Otto H. W. Blume, 
Water Megr., City Hall, Albuquerque, 
N.M. (Corp. M. Apr. ’44) 

Anderson, William A., San. Engr.c oC. C. 
Kennedy, 1945 Delaware St., Berkeley 
9, Calif. (Oct. '50) 

Baker, R. H., Designing Engr., 
ville, Tex. (Oct. ’51) 
Basgall, V. A., City Mer., 
Kan. (July .WRP 
Blume, Otto H. W.; 

N.M. 

Brickey, M. L., 

Fountain City, 


Douglass- 
Junction City, 


see Albuquerque 
Mer., 
(July 
A. Whelen, 
New 


San. 


Dist., 
MP 
Munic. 
Westminster, 


Gen. 

Tenn. 

Burnaby, Corp. of, D. 
Engr., Edmonds, 
B.C. (Corp. M. Jan. 


MEMBERSHIP CHANGES 


tinued from page 32) 


| Cape Town City Engr.’s Dept., 


Office | 


_ LeBlanc, Rene A., 


ain 


City Hall, Box 1694, 
M. 


Morris, City Engr., 
Town, South Africa (Corp. 
48) 

Carman, S. P., Cons. Engr., 
Binghamton, N.Y. 
Award '49. MRPD 

Conley, H. R.; see Lockport (N.Y.) a 
of Public Works 

Delaware, City of, Water Dept., Frank 
Lanning, Chief Operator, Water Treat- 
ment Plant, Delaware, Ohio (Munic. Sv. 
Sub. Jan. 

Goldsborough, Donald H.,Sr. Assoc. 
Bureau of Water Supply, 432 Rosebank 
Ave., Baltimore 12, Md. (July '42) D cao 


Grewe, Leo F.; see Huntingburg (Ind.) 
Munic. Light & Water Dept. 

Hardin, L. H., 314 Laurens St., Camden, — 
S.C. (July 

Hazelrigs, C. A., Mgr., Southern Meter & 
Repair Co., Box 887, Marshall, Tex. 
(Apr. ’51) 

Holloway, A. H., Jr., c/o U.S. Embescy, 
Balboa, Canal Zone (Oct. '46) 

Holzle, Harry R., San. Engr., Topeka City- 
Shawnee County Health Dept., City 
Bldg., Topeka, Kan. (Oct. '51) P 

Hosmon, R. T., Tennessee Valley Author- 


itv, Nashville, Tenn. (Jan. '49 


Huntingburg Munic. Light & Water Dept. 


Cape 
Jan. 
149 Leroy St., 
(Jan. °47) 


Leo F. Grewe, 6th & Van Buren Sts. 
Huntingburg, Ind. (Corp. M. Jan. 

James, W. L.; see Westinghouse Electric 
Corp. 

Jones, James, Co., Inc., James H. Jones, 
321 N. Temple City Blvd., El Mame, 
Calif. (Assoc. M. Oct. ’21) 

Johnson, Charles Donald, Chief Engr., 
Water Works, Ottumwa, Iowa (Jan. 
MRP 

Kavanagh, Gerald R., 
& Tiernan Co., Inc 
land Ave., Knoxville 
39) P 

Lanning, Frank; see Delaware (Ohio) 

Laufman, Wilmer B., III, 
Herr-Harris Co., 1203 Grant Bldg., 
Pittsburgh 19, Pa. (Oct. '48) P 

Dist. Mgr., Wallace 

Tiernan Ltd., 5186 Cote- -des-Neiges Rd., 

Montreal 26, Que. (Apr. ’51) 


Dist. Mgr., 


16, 


Sales Engr., 


(Continued on page 36) 
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INERTOL PAINTS 


specified 


for Augusta, Georgia, Water Filtration Plant 


Ramuc Utility imparts a tile- 
like durable finish to concrete 
floors, walls, ceilings, and 
walks over filter beds. This 
chlorinated rubber-based en- 
amel stays color-fast and hard 
under strongest cleansers; it 
is unaffected by lime in green 
concrete. 


Atlanta Engineers Robert & Company find 
Inertol Paints meet exact plant requirements 


Consulting Engineers Robert & Company 
chose Inertol coatings to beautify and 
protect this Augusta, Georgia, filtration 
plant because each product was developed 
especially for Water Works application. 
Inertol Paints far exceed requirements 
for hardness, chemical inertness, elastic- 
ity and beauty — meet specifications for 
water-, weather- and fume-resistance. 

In thousands of installations in every 
part of the country the superior perform- 


480 Frelinghuysen Avenue 
Newark 5, New Jersey 


INERTOL CO., INC. 


Glamortex an alkyd resin 
enamel protects and beauti- 
hes machinery, equipment, rail- 
ings, sashwork, piping and 
nonsubmerged metal surfaces. 
long-lasting mar-resistant 


enamel. 


ance and long-run economy of the Inertol 
line has been proved to the satisfaction 
of Plant Superintendents and Engineers 
alike. 

If you require specialized coatings to 
meet your needs, ask to have an Inertol 
Field Representative call. Or send today | 
for our “Painting Guide.” This concise 
pamphlet is invaluable to Specification — 
Writers, Design Engineers, Plant Super- — 
intendents and Contractors—and it’s free. — 


27 South Park, Department 1 
San Francisco 7, California 
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Lockport Com. of Public Works, H. R. | 


Conley, Comr., City Bldg., Lockport, 
N.Y. (Munic. Sv. Sub. Jan. '49) 

Metcalf, Ralph L., 3912 S. Church Ave., 
Tampa, Fla. (Apr. '50) P 

Miller, Maurice L., Maurice L. Miller & 
Assoc., Cons. Engrs., 205 S. Floyd St., 
Louisville 2, Ky. (Jan. '42) P 

Moore, Russell B., Cons. Engr, 810 N. 
New Jersey St., Indianapolis 8, Ind. 
Jan. '28) P 

Moore, Theodore L., San. Engr., Gibbs & 
Hill, Inc., 32—125 Gates Ave., Mont- 
clair, N.J. (Apr. MRP 

Morgan, James H., Sales Engr., Wallace 
& Tiernan Co., Inc., 1107 Mcllhenny 
St., Houston, Tex. (Apr. '46) P 

Murray, Walter, Engr., 4960 Cavendish 
Blvd., Montreal, Que. (Jan. ’48) 

Nason, Edward McKinney, San Engr., 
Public Health Eng. Div., Dept. of 
National Health & Welfare, General 
Motors Bldg., Moncton, N.B. (Apr. '49) 

Patterson, J. R., 244 S. Vine St., Marion, 
Ohio (Jan. '45) 

Perez Guerra, Gustavo, \pdo. 4316, Ofi- 
cina del Este, Caracas, Venezuela (Apr. 
40) 

Pflanz, E. L., 4149—1st Ave., N., St. 
Petersburg, Fla. (July ’35) MP 

Proske, H. O., Sales Engr., Rockwell Mfg. 
Co., 400 N. Lexington Ave., Pittsburgh 
8, Pa. (Jan. ’50 

Riggs, Charles H., Franklin, Ind. (Jan. 
43 M 

Roden, Carl Christian, 412 
\ve., Playa Del Ray, 
PP 

Santana, Rogelio A., Ave. Independencia 
789, Capdevila, Havana, Cuba (Jan. ’39) 


Manchester 
Calif. (Apr. 


MEMBERSHIP CHANGES 
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Singapore, Municipality of, Water Dept., 
W.S. Stredwick, Water Engr., Box 3020, 
Singapore 6, Straits Settlements (Corp. 
M. Apr. 


Smalley, Russell C., Supt., Water Dept., 


21S. 4th Ave., Highland Park, N.J. 
Jan. 39) 

South Bend City Water Works, Edwin 
Turnick, Supt., 224 N. Main St., South 
Bend, Ind. (Corp. M. Oct. ’49) 


South Boston, Town of, Supt., Water & 
Sewer Dept., South Boston, Va. (Corp. 
M. Apr. 45) 

Stanger, W. H., 1605 Cota Ave., Torrance, 
Calif. (Oct. ’37) 

Stone, Wyman R., 5507 Greentree Rd., 
Bethesda 14, Md. (Jan. '38) WP 

Stovall, George B., Supt., Water Works, 
Carolina Power & Light Co., Morehead 
City, N.C. (Jan. '49) MR 

Stredwick, W. S., see Singapore (Straits 
Settlements) 

Stutts, K. V., Mgr., Harris County Water 
Control & Improvement Dist. No. 36, 
1136 Hollywood St., Houston 15, Tex. 
(Apr. M 

Townsend, Hal C., Repr., Worthington- 
Gamon Meter Div., Worthington Corp., 
24920 Rockford Ave., Dearborn 7, Mich. 
(Jan. '38) 

Turnick, Edwin; see South Bend (Ind.) 

Wardrep, Jeter E., Jr., Eng. Dept., Atlas 
Eng. Corp., 206 Chester Hall, Oak 
Ridge, Tenn. (Oct. '49) M 

Westinghouse Electric Corp., \V. L. James, 
Mer., Constr. Sec., 700 Braddock 
Ave., East Pittsburgh, Pa. (Assoc. M. 
Jan. '48) 

Whelen, D. A.; sce Burnaby (B. C.) 


Bach in stock! 


Distributed in 
U.S. by: 


Manual of British Water Supply Practice 
Compiled by the Institution of Water Engineers, London 
The essence of the water supply art, as practiced in Great 
Britain, is well documented in this 900-page compilation. 
Generously supplied with illustrations and reference lists. 


Price $7.50 


American Water Works Association, Inc. 
521 Fifth Avenue 


New York 17, N.Y. 


“Century” Asbestos-Cement Pressure Pipe 
suspended from the Beersheba Road Bridge 


at McMinnville, Tenn 


Tt 
GASKETS 


s-section showing why 


‘wall 


“CENTURY” 
asbestos-cement 


pressure pipe 


Built for crossing bridges when it comes to 
them, ‘‘Century’’ Asbestos-Cement Pressure 
Pipe withstands vibration due to its inherently 
rugged construction and the rubber cushion- 
ing of its *‘Century’’ Simplex Couplings. 


As you can see from the cross-section of the 
“Century”’ Simplex Coupling above, the pipe 
ends float in rubber gaskets which absorb 
these vibrations and the separation of pipe 
ends within the coupling localizes them to 
the individual pipe sections. Each coupling 
serves as an expansion joint. 


Its light weight and handy lengths are easy 
to attach to bridge structures. Economies 
_ ‘result because specially skilled labor is not 


lex Coupling absorbs v 


Cross your bridges with... 


required. It can be cut on the job, and 
“Century” Simplex Couplings safely allow 
up to 5° of deflection for each pipe length. 
Over the years its strength actually increases, 
and its smooth inner surface assures con- 
tinuous maximum carrying capacity. The 
usual painting expense is completely elim- 


inated. Here is high performance at low cost 


in water mains. Write for full data. 


Write for Free Booklet, ‘Mains without Main- 
tenance."’ Contains valuable reference ma- 
terial, specifications, and data for anyone 
interested in pipe for water mains. 


Nature made Asbestos... 


Keasbey & Mattison has made 
it serve mankind since 1873 


KEASBEY & MATTISON 


_ Company Ambler Pennsylvania 


| 
Y 
S 
ntury" 


ati. 
PER CONDENSATION Wl. 44, No.8 
F ‘ indicates volume 39, page 473, issue dated May 1947. 
Condensation Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
If the publication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 
_ 5, page 1, issue dated May 1947. Abbreviations following an abstract indicate that it 
was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 
Hygiene (Great Britain) ; C.A.—Chemical Abstracts; Corr.—Corrosion; I1.M.—Insti- 
tute of Metals (Great Britain); P.1/.E.A.—Public Health Engineering Abstracts; 
S.1.W.—Sewage and Industrial Wastes; W.P.A—Water Pollution Abstracts (Great 


Britain). 


WELLS AND GROUND 
WATER 


Ground Water in California. J. F. 
PoLaANb. Eng. Mining J., 187:2:279 
(50). The ground water resources of 
California are discussed. Increasing 
demand for water, especially for irri- 
gation during the summer months, has 
reduced the level of the water table so 
that in’ some areas, infiltration of sea 
water has occurred for distances up to 
2 miles inland. Cyclic variations in 
rainfall have restored the water level 

in some cases. Methods discussed for 

underground supplies in- 

_ clude use of reservoirs to retain run-off 

_and excess irrigation water during wet 


periods. 


Public Ground Water Supplies in 
Illinois. Ross Hanson. Ill. Dept. 
Registration and Education, Div. State 
Water Supply Bul. No. 40 (’50). A 

comprehensive summary with many 

analyses of waters are given.—CdA. 
_ Ground Water in the Peoria Region. 
_L. Horperc, M. Suter, & T. E. Lar- 
SON, Sul. Ill. Geol. Surv. No. 75, 
Urbana, Tl. (50). 128 pp., 4 maps. 

Joint investigations were begun in 

Too by the State Water Survey and 
the State Geological Survey of Illinois 
on the ground-water resources of the 
Peoria region and results obtained dur- 
ing the period up to Jan. ’46 are given. 
The geology of the area is described 
relation to 
resources. 


in detail and discussed in 
further development of 
Examn. of hydrological data has shown 
that continual overpumping has low- 


(Continued on page 40) 


ered the level of the water table and 
caused local shortages of water. Pre- 
cipitation is insufficient to effect ade- 
quate recharge of the water table and 
measures for replenishing the aquifers 
and for conserving supplies are de- 
scribed. The chemical characteristics 
of water from various sources are cor- 
related with the geological and hydro- 
logical data.—lV PA. 


Geology and Ground-Water Re- 
sources of the Helena Valley, Mon- 
tana. Howarp W. Lorenz, FRANK A. 
SWENSON, & HERBERT A. SWENSON. 
U.S. Geol. Survey Circe., 83:1 (’51). 
Analyses of 17 waters show the waters 
to be calcium bicarbonate waters, most 
of which contain less than 300 ppm of 
dissolved solids.—CA. 


Preliminary Report on Ground Wa- 
ter in Fish Lake Valley, Nevada, 
and California. T. E. Eakin. Ne- 
vada Office State Engr., Water Re- 
sources Bul. No. 11:1 (’50).  Analy- 
ses of 8 waters are given.—CA. 


Utilization of Natural Underground 
Water Storage Reservoirs. G. D. 
Ciype. J. Soil & Wtr. Conservation, 
6:15 (751). Ground water resources 
in many parts of the U.S. are rapidly 
becoming depleted. An effective 
method for recharging ground water 
at high rates has been devised in which 
cotton gin waste is applied to the area 
and left for an incubation period dur- 
ing which it is covered with water for 
30 days, and the area is then thor- 


oughly dried out.—IWV PA. 
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NO WORRY OVER LOW FLOW CAPACITY — 


... When you protect pipe lines 


with BITUMASTIC” 70-B ENAMEL ton 


IPE LINES DON’T “SHRINK” when in- 

terior surfaces are coated with a spun 
lining of Bitumastic 70-B Enamel . . 
because this durable enamel prevents 
rust, corrosion, incrustation and tuber- 
culation. 

When there’s no “shrinkage” of in- 
side diameter, there’s no loss of valuable 
line capacity. Your pumping costs are 
reduced . . . your pipe line’s coefficient 
of flow stays high. It’s unnecessary to 
spend money for over-sized pipe in or- 
der to allow for anticipated loss in flow 
capacity. 

Further, with a flow capacity you can 
count on, there’s no gambling or guess- 
ing as to the size of pipe you specify. 
You select pipe for your water lines 
solely on the basis of desired capacity. 


Bitumastic 70-B Enamel is equally 
effective in protecting exterior surfaces 
of pipe lines. It prevents pitting and 
leakage caused by soil corrosion. 

Protect your community’s steel pipe 
lines, inside and out, by specifying Bitu- 
mastic 70-B Enamel. Our representative 
will be glad to assist you in preparing 
your specifications. If you wish, our Con- 
tract Department will handle your coat- 
ing job for you at the job site. Write for 
complete information. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 805T, Pittsburgh 19, Pa. 
District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, and Woodward, Alabama 
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The Water Situation in the United 
States With Special Reference to 
Ground Water. L. McGuinness. 
U.S. Geol. Survey Cire. 114:1 (51). 
This report includes a summary by 
states of the current water situation. 


—CA. 


Geophysics in the Exploration, Ex- 
ploitation, and Conservation of Wa- 
ter. S. F. Ketrty. Wtr. & Wtr. Eng. 
(Br.), 55:55 (’51). The value is 
stressed of geophysical surveys for de- 
tecting supplies of ground water. The 
most useful geophysical techniques to 
employ in such investigatiows are meas- 
urements of the electrical resistance of 
soils and of the velocity of vibrations 
caused by artificial earthquakes. Other 
methods include measurements — of 
modifications in the earth’s magnetic 
field, and measurement of gravitational 
pull of various rocks. Examples are 
described of the use of some or all of 
these methods in surveying the water 
resources of specific areas including 
parts of Palestine, Spain, Uganda, and 
Peru. Geophysical techniques can 
also be used to advantage in investi- 
gating problems associated with the 
exploitation of water supplies, and for 
the study of conditions in bedrock for- 
mations before the construction of 
dams and 


Displacement Test at Katwijk. R. 
Winp Hzn & P. C. LINDENBERGH. 
Water (Neth.), 36:39 (Feb. 14, ’52). 
Tests on infiltration and storage of 
rain water in the dunes were made with 
a vertical eternite pipe 4 m high and 
80 cm in diam. filled with tamped 
sand on top of gravel and supported 
by a concrete bottom. After drainage, 
rain water containing fluorescine was 
added daily. Analyses of the seepage 
water indicated some changes in chem- 
ical composition (increase in hard- 
ness). The infiltration rate varied 
from 1.0 to 27 cm per 24 hr. Inter- 


stices between the sand grains were 
approx. 43° of the total sand volume, 
whereas the water storage was approx. 
11% of the total sand volume.—lIl’. 
Rudolfs. 


Geochemical Research on Deep Wa- 
ter Tables of the District of Ferrara. 
S. Morcante. Rend. Soc. Mineral. 
Ital., 4:54 ('47). Organoleptical and 
chem. data (pH, Cl, total solids, and 
sometimes Ca and Mg) are tabulated 
on 46 waters from CH, wells 100-300 
m deep in the Ferrara district. The 
water salinity increased with increas- 
ing depth, by approaching the sea, or 
in the northern part of the district. 
Alk.-earth bicarbonate-type salts were 
in some drinkable (1) waters, with 
iodine salts in brackish (II) waters. 
The latter were yellowish because of 
org. matter, pptd. Fe compds. on stand- 
ing, and contained H.S. Total solids 
(mostly NaCl) were 0.41 and up to 
13.75 g/l, resp., for I and Il. The 
SO, ion was scarce, and NH, was al- 


ways present. Both I and II con- 
tained iodine (in 2 analyzed samples 
it was 0.0029-0.0030 ¢/1). It is be- 


lieved that all these waters contain sea 
water. Sea water once occupied the 
zone. Presence of iodine is explained 
by the lagunar sludges, the same which 
originate An isolated incident 
was that of the water of Cosandolo 
from a well 360 m deep which con- 
tained 90.48 g total solids per 1 (Na— 
39.68, Li—0.002, K—O.32, NH,—0.2, 
Ca—2.30, Sr—0.29, Ba—0.02, Mg— 
0.74, Al—traces, Fe—0.02, Mn—0.001, 
Cl—54.14, Br—0.08, I—0.024: SO,, 
CO;, and BO,—traces; NO; and NO. 
—absent: and SiO.—0.01 ¢/1). This 
compn. is similar to Salsomaggiore 
water.—C 4. 


The Importance of Ground Water 
as a Reserve Supply. G. Scrrorper. 
Gas-u. Wasserfach (Ger.), 90:369 
(’49). Discusses the probability of 


(Continued on page 42) 
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/ PERMUTIT PRECIPITATORS — For coagula- 

tion of turbid or colored waters and for 
softening hard waters. Uniform upward 
filtration through sludge blanket saves 
from 10% to 40% in chemicals ... up to 
50° in space and 75% in time. Available 
in horizontal or vertical designs, in single 
units or batteries, with unit capacities up 
to 10.000.000 gpd. 


PERMUTIT ZEOLITE (lon Exchanger) 
WATER SOFTENERS-—Simplest method 
of removing hardness to any required 
degree. Completely automatic operation 
assures uninterrupted service and reduces 
operating costs. Supplied in single units or 
batteries to fit all requirements. 


PERMUTIT SPIRACTORS — New principle 
~—catalytic precipitation—shortens deten- 
tion time, eliminates sludge disposal, saves 
steel, floor space. No moving parts. Total 
reaction time is 8 minutes. 


PERMUTIT MONOCRETE UNDERDRAINS 
—Rugged monolithic construction. Non- 
corrodible, easy to install. Large laterals 
and header assure uniform collection and 
distribution of water. Laterals are formed 
by specially designed inflatable rubber 
tubes which are removed after the con- 
crete is set. 


For full information on these and other 
types of water conditioning equipment, 
write to The Permutit Company, Dept. 
JA-7, 330 West 42nd Street, New York 
36, N. Y., or The Permutit Company of 
Canada, Ltd., 6975 Jeanne Mance Street, 
Montreal 


/ 
WATER CONDITIONING 


40 YEARS 
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further decrease in the flow of surface 
waters in Germany and the problems 
arising from this decrease in conjunc- 
tion with the increasing demand of 
water for domestic and industrial use. 
Two methods of increasing the supply 
are storage of surface water and utili- 
zation and replenishment of the large 
reserves of ground water. Storage of 
surface water is not always possible— 
for example, in the flat country in the 
north of Germany. Ground water 
should be regarded as a reserve for 
use in periods of low surface water 
flow and advantage should be taken of 
excess surface water to replenish this 
reserve. The calculation of the amount 
of ground water available in a river 
valley and the financial aspects of its 
use, replenishment, and storage, and 
of the construction of impounding res- 
ervoirs for surface water are dis- 
cussed, and it is concluded that utiliza- 
tion of the ground water reserve may 
in many districts be preferable to in- 
creasing the storage of surface water. 
The problem is one which must be 
solved by investigation in each dis- 


trict —W PA. 


Present Status of the Question Con- 
cerning the Formation of Subter- 
ranean Waters. A. M. OvcHINNI- 
Kov. Trudy Lab. Gidrogeol. Problem 
im. F. P. Savarenskogo (U.S.S.R.), 
1:36 (’48). This is a general review 
of all phases of the subterranean water 
problem. A table is given for the hy- 
drogeochemical interpretation of water 
analyses which illustrates the utility of 
Kurlov’s formula as a means of repre- 
senting water analyses in a concise and 
efficient manner so as to make obvious 
at a glance under what characteristic 
type the water should be classified.— 


GENERAL TREATMENT 


The Preparation of Potable Water 
From Sea Water by Means of Freez- 


Vol. 44, No.8 


(Continued from page 40) 


ing Techniques. A. STEINBACH. 
Chem.-Ing.-Tech. (Ger. ), 23: 296 (’51). 
Exptl. results are reported for block 
(1), annular cell (II), and agitation 
freezing (IIL) processes. Salt conen. 
was reduced in all 3 systems. 
II and III were greatly superior to I. 
System II, combined with soln. temp. 
conditioning, partial diln. with fresh 
water, and centrifuging, was somewhat 
superior to III; however, economic 
and equipment considerations make II] 
the most promising system when diln. 
and centrifuging are included—CA. 


Systems 


Removal of Fluorides From Water. 
I. The Use of Ion Exchange Resins. 
K. VENKATARAMANAN, KRISHNA- 
SWAMY, & T. RAMAKRISHNAN. Indian 
J. Med. Research, 39:211 (’51). A 
cation-exchange resin (1) was prepd. 
by refluxing a sulfited extract of 
Avaram (Cassia auriculata) bark with 
CH.:O, promoting gel formation by 
adding a small quantity of acid, air- 
drying the gel, powdering, boiling with 
acid, washing thoroughly, and drying. 
A two-bed system of I with “Amber- 
lite IR4” as the anion exchanger was 
efficient to remove F from H.O contg. 
up to 5 ppm. II. Use of Alum- 
Treated Ion-Exchange Resin. /bid., 
218. Treating the cation-exchanger 
described above with alum made it an 
effective material for removing F 
from H.O, with the advantages of a 
one-bed system easily regenerated with 
alum.—CA, 


Experimental Studies on Removal 
of Fluorine From Water. S. V. 
Gigiena (U.S.S.R.), 1:49 
(’51). Fluorine can be removed from 
water by coagulation if the right 
amount of an aluminum compound is 
added and if the pH value is main- 
tained at 8.4. The dose of coagulant 
(Al.0;) should be 40 mg per liter if 
the temperature is below 15. C and 50 
mg per liter if the temperature is 


(Continued on page 44) 


J 


they all meet all 
A. W. W. A. Specifications 


All are bronze split case types 

All equipped with same positive trouble-free stuffing box 
All gear trains oil-enclosed 

All parts of the slow-moving, sturdy, sensitive gear trains 
are interchangeable (except “Lid Assembly’’) in 1144” and 
2” sizes. 

All have the sensitive, long-wearing, semi-floating oscillat- 
ing piston for continuous, accurate measurement 

54", 34” and 1” are equipped with ‘Frost Proof’ Bolts 
for maximumf{low cost protection 


@ SALES REPRESENTATIVES—Write for 
7 ‘. complete details of the CALMET franchise 


in your territory. 


MET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO. INC —FORT WORTH, TEXAS 
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Certificate 


Designed to fit any 
standard 8- by 10-inch 
frame, this new version 
of the Association mem- 
bership certificate will 
make a handsome addi- 
tion to your office. 


The document is 
tastefully printed on 
white rag paper, with 
the member’s name 
hand-lettered. 


When ordering your 
certificate, please be 
sure to print your name 
exactly as you wish it to 
appear, andenclose your 
check for $1.00 to cover 
the cost of lettering and 


production. 


AMERICAN WATER WORKS 
ASSOCIATION 


521 Fifth Ave., New York 17, N.Y. 


CONDENSATION 44,No.8 


(Continued from page 42) 


higher. This treatment is satisfactory 
if the initial content of fluorine is less 
than 5 mg per liter, and will reduce 
the content of fluorine to 0.5 mg per 
liter or less. Increased doses of co- 
agulant are not effective in the re- 
moval of larger concentrations of 
fluorine —W PA. 


Iron and Carbon Dioxide Removal. 
G. E. Haver. Southwest W.W. Jour., 
32:5:6 (751). A review of occurrence 
of Fe in well waters in Arkansas, Ok- 
lahoma, Louisiana, and Texas, and 
methods of removal are given.—CA. 


Microcrustacea in the Water of the 
River Plate. B. Caritio, C. Saas, 
& D. J. BENGoLEA. Rev. Obras Sanit. 
Nac., B. Aires, 14:78 (’50). In the 
operation of the rapid sand filters at 
the water works of San Martin (for- 
merly Palermo), Buenos Aires, it be- 
came necessary during the summer of 
"49 to reduce the period between back- 
washings. Investigation showed that 
the water of the river Plate from 
which this plant draws its supplies 
had a high content of microcrustacea ; 
the two most common genera were 
Cyclops and Diaptomus. A direct re- 
lation was observed between the pres- 
ence of these organisms and the short- 
ening of the runs of the filters. Lab- 
oratory tests showed that addition of 
20 mg of CuSO, per liter of water re- 
sulted in complete destruction of the 
microcrustacea in 24 hr but such large 
doses would not be practicable. Appli- 
cation of 2.7 mg of chlorine per liter 
killed all microcrustaces in settled wa- 
ter within 2 hr but, in practice, appli- 
cation of chlorine to settled water 
would not prevent blockage of the fil- 
ters. Treatment of raw water with 
5 mg of chlorine per liter, the amount 
required to give approximately 1.5 mg 
free residual chlorine per liter of water 
after contact for 1 hr, caused consid- 
erable reductions in the numbers of 


(Continued on page 46) 
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WHEN YOU USE 
ARMCO STEEL WATER PIPE 


*Armco Welded Steel Water Pipe is supplied in 132 
different combinations of size and wall thickness (from 
6- to 36-inch diameters; 9/64- to 1/2-inch wall thick- 
nesses). It means you can match exact job needs without 
buying excess metal. Write for complete data. Armco 
Drainage & Metal Products, Inc., Welded Pipe Sales 
Division, 2571 Curtis Street, Middletown, Ohio. 
Subsidiary of Armco Steel Corporation. 
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microcrustacea in water after coagula- 
tion. Without chlorination, coagula- 
tion reduced the numbers of microcrus- 
tacea by 22-37%, and with preliminary 
chlorination the numbers were reduced 
by 72-81%.—W PA. 


Removal of Radioactive Waste From 
Water. Conrap P. Straus. Nucle- 
10:1 :40 The construc- 
tion and operation of a 1000-l-per-day 
pilot plant similar to that used for the 
treatment of potable and industrial wa- 
ters are described. The filters used 
are backwashed in the conventional 
manner to remove radioactive as well 


onics, (732). 


removes Ru and Pu satisfactorily but 
As, Sb, Mo, Se, Te, and Ce are re- 
moved with varying success. Coagula- 
tion, sedimentation, and especially sand 
filtration effectively remove P” but do 
not significantly remove I.—C4. 


Review of Current Investigation No. 
9. Research Group Reports. J. Inst. 
Wtr. Engrs. (Br.), 6:54 (°52). En- 
gineering reports are given of super- 
sonic treatment in relation to the pro- 
tection of reservoirs, application of 
ultrasonics to water treatment, algal 
growths, sterilization of water, failure 
and contamn. of pipelines, and chem. 


as the usual accumulated material from 
the filters. Evapn. serves to conc. the 
activity in a solid residue or a slurry. 


analysis.—C A. 


Water Treatment at the Eckertal 


The reduction of evaporator foaming Reservoir Water Works. Ericu 

by maintenance of a pH of 10-11 pre- Hetns—eN & Fritz HIEBENTHAL. 

vents the distn. of I". Coagulation Gas-u. Wasserfach (Ger.), 93:91 
(C hage 48) 


LIMITORQUE 


VALVE CONTROLS 


Fra De nundreds of LimiTorque Controls 
are in service in water works and sewage disposal plants 
for automatic or remote operation of valves up to 120 
inch diameter. Why is acceptance so widespread? Be- 
cause LimiTorque Operators are designed to provide de- 
pendable, safe and sure valve actuation at all times. 


LimiTorque is self-contained and is applicable to all 
makes of valves. Any available power source may be 
used to actuate the operator: Electricity, water, air, oil, 
gas, etc. 


A feature of LimiTorque is the torque limit switch which 
controls the closing thrust on the valve stem and pre- 
vents damage to valve operating parts. 


Write for new Catalog, and please use your Business Letterhead when writing 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 


New York © Pittsburgh © Chicago © Houston ¢, Lynchburg, Ve. 
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and Sodium Silicoflvoride (séle producer of Sc 
Polyphos), Blockson provides a dependeble kigh 
BLOCKSON purity source of supply for the water works trade. 
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BLOCKSON CHEMICAL COMPANY 
JOLIET, WLLINOIS 
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(’52). The water supply of Lower 
Saxony comes from principal 
sources. The water from Sosestal is 


readily treated by flocculation with 
Al.(SO,); after adjustment of the pH 
to 6.6-6.7 with Na:CO;. Rapid filters 
give a satisfactory water with a low 
Mn g¢ontent. This process was not 
suitable for the Eckertal water, as the 
Mn content could not be reduced to 
satisfactory values. Numerous lab. 
expts. were undertaken, resulting in 
the treatment of the water witha Na 
aluminate-NaOH mixt. (NaOH is 
used to stabilize the aluminate), and 
sufficient Na:CO, to give a pH of 
6.2-6.6; KMnQO, was added to oxidize 
Mn compds. and Ca(OH ), to deacidify 
the filtrate. Al(SO,); was not satis- 
factory with this water as the pH of 
the water had to be controlled within 
close limits to secure satisfactory floc- 
culation and filtration, and satisfactory 
Mn removal was not obtained. Fur- 
thermore, the reaction was apparently 
not completed in the plant and Al(OH); 
deposited in the main from the plant. 
It was found necessary to wash the 
filter with the acid effluent from the 
filter, rather than with deacidified wa- 
ter, as the latter caused prolonged tur- 
bidity. Chlorination was carried out 
in the filtrate before deacidification. 
Lab. expts. are valuable in exploring 
water-treatment possibilities, but favor- 
able results must be confirmed by 
semiplant and full-scale tests.—CA. 


Meeting Chemical Shortages in Wa- 
ter Treatment. N. KeMMEeER. 
Combustion, 23:2:49 (’51). Alterna- 
tive methods, with relative final qual- 
ity and cost data, are suggested which 
will reduce the requirement of H.SO,, 
Na:CO;, and phosphates. For alky. 


reduction, lime can be substituted for 


H.SO, when the water contains an 
appreciable amt. of hardness. If the 
hardness is relatively low, CaSO,, 


CaCl, or MgSO, must be added ‘with 
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the lime. By means of a strong-base 
anion exchanger, regenerated with 
NaCl, Cl- can be substituted for HCO; 
and, if the water is hard, a mixt. of 
cation and anion resins, simultaneously 
regenerated with NaCl, can be used to 
obtain a residual alky. of 5-15 ppm. 
For pH depression, CO, can be sub- 
stituted for H.SO,, and in recircula- 
tion type cooling systems, Cl used as 
an algaecide will introduce sufficient 
acidity to compensate for makeup alky. 
Lime can be substituted for Na.CO, 
for coagulation, particularly when Fe 
salts are employed. Na alky. pro- 
duced by zeolite treatment of a por- 
tion of the raw water is as effective 
as Na.CO,; in lime-soda_ softening. 
NaOH can ‘be substituted when the 
lime requirement is more than 75% 
of the Na:CO;. Boiler water can be 
used as a source of NaOH. Hot lime- 
zeolite softening eliminates the need 
for Na:CO, and makes possible a lower 
final alky. through depression of CO, 
by the noncarbonate hardness (“excess 
Ca” treatment) in the absence of 
Na.CO;. To obtain max. reduction in 
alky., the lime-softened water should 
be filtered prior to zeolite treatment. 
The lower final hardness also reduces 
the phosphate required for supplemen- 
tary treatment to 20-25% of that re- 
quired following hot-process lime-soda 
softening. The conen. of polyphos- 
phate required for prevention of de- 
posits is 2-3 ppm, for prevention of 
corrosion 10-20 ppm. Hence deaera- 
tion will reduce the requirement of 
such phosphates for treatment of cool- 
ing water.—C 4. 


The Potable Water Supply of the 
Liner “Liberte.” Frison. L’Eau 
(Fr.), 38:175 (Nov. °51). After the 
“Liberte” had foundered on a_ war- 
wrecked pier in LeHavre harbor in 
Dec. *46, such extensive repairs were 
needed that the whole drinking water 
supply system was remodeled. The 
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Now... CARLON “WS” corro- 
~ sionproof plastic pipe offers 
_ new advantages for munici- 
pal water system service con- 
nections. It is easier to han- 
dle, faster to install and lasts 
longer than any metallic pipe. 


CARLON weighs only th 
as much as steel pipe—re- 
quires no rigging equipment. 
Being flexible, it can be 
curved to follow irregular 
contours or ditch lines. It is 
furnished in long lengths 
which require fewer fittings, 
and fitting make-up can be 
done in a matter of minutes. 
Special connecting fittings 
for corporation stops and 
meter yokes are available. 


CARLON ends costly peri- 
odic replacement of water 
lines because of electrolytic 
corrosion or interior build- 
up. It is the only pipe that is 
guaranteed against rot, rust 
and electrolytic corrosion! 
Smooth internal wall will 
: not accumulate scale or sedi- 
Working 


Pressures ment — assures permanent 


P.S.1. 
Lengths free-flow. 


120 Complete line of molded 


120 


0 plastic fittings makes pos- 
120 : sible all-plastic installations 
120 5 and facilitates connection 
75 ‘ of CARLON “WS” pipe to 


75 
eo hoo previously installed metallic 


75 25’ straight systems. 


5 700 1257 
Write today for literature. =) 


CARLON PRODUCTS CORPORATION 


In Canada: MICRO PLASTICS, Ltd., Acton, Ontario 


10300 MEECH AVENUE CLEVELAND 5, OHIO ae i 
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tanks were transformed into an auto- 
mobile hold, and were replaced by a 
little sea water treatment plant with a 
few water ballasts and a small potable 
water storage tank. In the plant, sea 
water is distilled by two sets of boilers 
which give a soft water yield of 0.158 
mgd. The water is condensed, 
pumped to a storage tank, and then to 
a- pressure filter (at 14.2 psi, 10’ high, 
2’ in diam.), passing from bottom to 
top (through 3’4” of active carbon and 
4’ of alkaline remineralizer—Ca and 
Mg). Water thus treated is finally 
sterilized, deodorized, decolorized, and 
aerated by passing through the self- 
contact column of an Otto ozonizer. 
This last apparatus comprises an ozone 
generator in which air dried by CaCl. 
passes through batteries of metal plate 
electrodes submitted to a high tension 


sea 


Vol. 44, No.8 


current, and separated by 
glass plates. It produces 15 g of O, 
per hr at a power of 300 w. The 
ozonized air is then mixed with water 
from the filter in an emulsifier, and 
the mixture diffuses at the end of a 
dissolution pipe made of plastic, at the 
bottom of a self contact column ( 10’ 
high, 16” in diam., of sheet steel with 
corrosionproof lining). Two 8&8&-gpm 
pumps, creating a head of 39’6”, circu- 
late distilled water through the ozonizer 
and sterile water through the distri- 
bution network. The pumps are auto- 
matically operated, well the 
ozonizer, by the variations of water 
level in a small tank placed on the 
main to sterile water storage, as re- 
corded by two Schwob electrodes con- 
nected with the pump switches relays. 
A complete control panel permits man- 
ual and automatic (partial or total ) 
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KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 


50 PER CONDENSATION 
(Continued from page 48) | 
| 
< 


Aug.1952 AWWA 


"l NEVER CONNECT 
IN THE WRONG HOLE- 


SEWER-ROOD 
COUPLINGS!” 


Since the Coupling Itself! LOCK 


This improved coupling for HIGH SPEED POWER TU PIN 
MACHINES never assembles in the wrong (lock pin) hole, 

making it necessary to uncouple to use a lock pin. Saves time ‘g LOCATER 
and money. CLICK, SNAP — IT’S HOME. “‘FLEXICROME’’ ROD 

—made exclusively for Flexible—is used exclusively. They 

are intechangeable with all ‘OLD STYLE” Flexible Rods. 


— Just move coupling in or 
out of the ratchet or power 


“OLD STYLE’ Rods and Couplings can still be furnished to cities drive shaft—pressing pin 
that still turn their rods by hand (the slow, expensive way). down till it clicks. Then 
Expect as good results as you had 15 YEARS AGO. turn right or left for hole. 


SFLEXIBLE” 


SEWER-ROD EQUIPMENT CO. 
9055 VENICE BOULEVARD, LOS ANGELES 34, CALIF. 


41 Greenway St. — Hamden 14, Conn. 66 Kiniry Drive — Rochester 9, New York 
147 Hiliside Terrace — Irvington, N. J. 


Greatest Improvement 
RNING 


Mina. 
3786 Durango St.~ Loe 34, Calif. 
4455 S.E. 24th Street — Portiand, Oregen 
Francis Hankin — Montreal & Toronte, Can. 


‘AMERICA’S LARGEST MANUFACTURER 
OF PIPE CLBANING TOOLS AND EQUIPMENT: 


ye, 7 
2,110,202 \ ) 
E 
P.0. Box 465 — Memphis, Tennessee 
1115 Delaware Ave.— Fort Pierce, Fla. 
141 W. Jackson Bivd. — Chicago, lil. j ; 
200 Magee Bidg. — Pittsburgh, Penn. 
351 West Jefferson Bivd. = exas 
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operation of all units. The plant occu- 
pies 215 sq ft and produces 0.127 mgd 
of drinking water that is comparable 
to the best natural water.—.V/. <Alba- 
nese. 


FOREIGN WATER SUPPLIES 


The Water Problems of Africa. 
FRANK DEBENHAM. Wtr. & Wrtr. 
Eng. (Br.), 56:21 (Jan. ’52). In east 
and central Africa, conservation of 
water, which falls only in 5-month 
rainy season, and its protection as far 
as possible from effects of high evapo- 
ration, are essential requirements in 
further development of region for food 
production. Except for some especially 
dry areas, annual rainfall is rarely 
below 30”, all of which falls in 5 
months. Since bulk of area is 3,000’ 
plateau, bulk of rainfall runs off in 
first 2 or 3 months of dry period. 
Remedy is to preserve water at as 
high level as possible. Nature has 
attempted to do this through swamps 
all over the plateau. An avg. of 8% 
of rainfall runs off surface. It is pos- 
sible only to guess how much is evap- 
orated—perhaps 85%. Perhaps only 
3 to 4% sinks into soil. Evaporation 
stated is from water surface and not 
from dry soil. Underground seepage 
water flows into reservoirs to replen- 
ish evaporation from them—one of 
secrets of success of water conserva- 
tion. Reasonable proportion of soils 
will hold up to 30°, of volume and 
release it at reasonable rate. Water 
engineer, when recommending control 
of water, is faced with social tradi- 
tions which may restrict plans for 
development. In east Africa, presence 
of well-watered hilly districts compara- 
tively close to drier pastoral plains 
gives immediate lead to engineer. 
Digging of surface tanks is natural 
remedy which has been carried out in 
many places with good results. In 
sandy soils some method, probably 
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geophysical, is needed to find where 
subsand water collects, after which it 
can be tapped with cheap, jet-drilling 
method. In arid regions there is type 
of watercourse that may run furiously 
for few days leaving river of appar- 
ently dry sand for remainder of year. 
Inhabitants know that there is water 
under sand and dig for it. There 
should be ways of checking this seep- 
age by subsand blockages. In agri- 
cultural area of plateau, object is to 
raise height of water table. One way 
of doing this is to cherish vegetation 
at headwaters of streams to act as 
sponge. Other way is to build all 
check-weirs across young streams 
which will hold water temporarily and 
give it time to raise water table in 
vicinity. Broad effect of headwater 
arrestment is. to make streams more 
nearly perennial. In last few years, 
southern Rhodesia has made enormous 
advances in this type of development. 
In northern Rhodesia, there is enor- 
mous number of dambos, or natural 
marshes, which are natural arresters 
of water. Two fundamentals of these 
plateau swamps are that they are 
caused by rapid growth of tropical 
aquatic vegetation and that they all 
have pronounced slope. They are not 
at all stagnant. First natural re- 
source of these swamps is enormous 
store of fish. Second lies in broad 
zone of seasonally flooded lands around 
them. Last advantage is comparative 
ease with which swamp lands can be 
irrigated, although expense of drain- 
age may exceed expense of irrigation. 
In some swamps, especially those well 
away from equator and above 3,000’, 
floods come at end of summer and 
winters are cool enough to prevent 
good crops. Last consideration is pos- 
sibility of obtaining industrial power 
from water. Theoretically, conditions 
are ideal in that heaviest rainfall is 
on land several thousand feet above 
sea level. In Africa, problem of water 
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Liberty, N.Y.—Flot roof type, 300,000 
gallons capacity. 


St. Paul, Minn.—Ellipsoidal roof type, 
2,000,000 capacity. 


by PITTSBURGH - DES MOINES 


The advantages of strength, simplicity, and economy 
of construction make Pittsburgh-Des Moines Steel 
Reservoirs your outstanding choice for water storage 
where elevated sites are available. 
Durable for a lifetime, guaranteed in design, work- 
-manship and material, P-DM Steel Reservoirs are 
— built in flat-, dome-, or ellipsoidal-roof types, un- 
ornamented, or with pilasters and other architectural 
features as specified. Write for our latest descriptive 


PITTSBURGH - DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA\ 
Seles Offices at: 
PITTSBURGH (25), . . . 3424 Neville Island DES MOINES (8) 
NEWARK (2), . . 221 Industrial Office Bidg. DALLAS (1), 


CHICAGO (3), 1228 First National Bank Bidg. SEATTLE . 
LOS ANGELES (48), 6399 Wilshire Bivd SANTA CLARA, CAL... . 631 Alviso Road 


Low Cost 
EFFICIENT WATER STORAGE 
Worcester, Mass.—Ellipsoidal reof type, 
a 1,500,000 gallons capacity. 
| 


is closely bound to other problems— 
social, economic, and even political.— 


H. E. Babbitt. 


Water Engineering in Australia. 
Epwarp SAMUEL. Wtr. & Wtr. Eng. 
(Br.), 56:123 (Apr. 52). Today the 
Metropolitan Water, Sewerage, and 
Drainage Board of Sydney draws on 
five dams with a total capacity of 
125.144 mil gal (Imp.) to supply pop. 
of nearly 2 millions. River Murray 
Com. administers allocation of water 
between 3 states. State authorities 
carry out all construction work. New 
South Wales has Burrinjuck Dam 
(777,000 acre-it) and Wyangala Dam 
(304,000 acre-ft). Victoria has Eil- 
don Dam (306,000 acre-ft) and War- 
anga Basin (333,400 acre-ft), and 
several other smaller Murray storage 
basins. Work on Murray R. and its 
tributaries is Australia’s major water 
conservation achievement. State govts. 
are busy catching up on war lag in 
water projects. New South Wales 
has launched 15-yr plan which con- 
trols irrigation, soil conservation, and 
forestry, including £A30 million for 
water conservation. Victoria’s State 
Rivers and Water Supply Com. has 
spent approx. £A34 million on capital 
construction, has new works valued at 
£A6 million in hand, and further £A4 
million will be required for approved 
works not begun. Works being inves- 
tigated, if approved, will cost £A15 
million. South Australia, apart from 
lower reaches of Murray R., has very 
few rivers. A pipeline 223 miles long 
carries water from Murray R. to Why- 
alla. Pipeline can deliver 1,200 mil gal 
per yr. (Imp.). A 240-mile main feeds 
mallee country on Eyre Peninsula. In 
all, southern Australia country areas 
have 12 reservoirs, the largest of 
which, Tod R. Dam, holds 2,495 mil 
gal (Imp.). In western Australia all 
existing water storage and irrigation 
schemes are confined to southwest. 
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Mundaring Weir, near Perth, holds 
4,650 mil gal (Imp.). South of Perth, 
extending as far as Bunbury, state 
govt. has built series of major water 
storages for irrigation. Recently state 
govt. asked federal aid for scheme in- 
volving £A10 million. In Queensland, 
most irrigators pump water from 
streams or underground sources. 
Brisbane draws its water from 6 main 
storages with total capac. of 27,242.5 


mil gal (Imp.). Biggest storage is 
Somerset Dam with capacity of 20,000 
mil gal (Imp.). Biggest immediate 


schemes are planned development on 
Dawson R., dam at headwaters of 
3urdekin, and dam on Walsh R. 
Other irrigation prospects are being 
investigated. Tasmania, with annual 
avg. rainfall of more than 50”, has no 
real water problem. Biggest specula- 
tive scheme is Bradbury plan to dam 
waters of several perennial Queensland 
rivers and turn flow back using tunnels 
through ranges to flood headwaters of 
Thompson R. Cost is estimated at 
approx. £A80 million. Scheme will 
provide water to irrigate 2 million 
acres. Among water conservation 
projects are several involving genera- 
tion of hydroelectric power—a total of 
4.5 million hp.—H. E. Babbitt. 


The Low Worsall to Wilton Raw 
Water Supply. T. S. R. WInTEeR. 
J. Inst. Wtr. Engrs. (Br.), 6:13 (’52). 
A plant to furnish 6 mgd from the 
river Tees at Low Worsall to the plant 
of Imperial Chemical Industries at 
Wilton is the first plant to be built for 
industrial water as distinct from a 
potable water. The plant and its equip- 
ment are described. Growth of algae 
is prevented in the system and bacteria 
are killed with 3 ppm of Cl—C4A. 


The Water Supply at Alencgon. M. 
Ecuitton. L’Eau (Fr.), 37:186 
(50). The City of Alengon was 
poorly supplied by a catchment basin 


(Continued on page 56) 


— 
= 


farmer’s 
daughter! 


When it comes to pumping 
water, farmers’ daughters 
around the country could tell 
us a thing or two. To them 
pumping water means a lot of 
hard work at odd hours. 


We can’t come to the aid of 
the farmer’s daughter but we 
can, through Centrilining, 
reduce pumping costs, 
increase carrying capacity 
and permanently eliminate 
corrosion and tuberculation 
from all pipelines 16” and 
larger.* That's why forward 
looking city engineers and 
officials are contacting 

us every day. 


* Pipelines 4” to 14” are cement- 
lined by the Tate Process. 
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CEMENT-MORTAR LININGS FOR PIPES IN PLACE 


2,298,688 FEET OF EXPERIENCE 


A subsidiary of Ray mond Concrete Pile Co. 


CENTRILINE 


140 CEDAR STREET, NEW YORK 6, N. Y. : 


Branch Offices in Principal Cities of United States and Latin America cares 


» 
ON THE WEST COAST, WRITE PIPE LININGS, INC., P. O. BOX 3428, 
TERMINAL ANNEX, LOS ANGELES, CALIFORNIA 
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$1,000,000 


worth of research available in 
convenient, usable form at less 
than the cost of printing, which 
was largely absorbed by the 


SURVIVAL 


AND 


RETIREMENT 


Experience With Water 
Works Facilities 


JouRNAL. 


Containing vital information 
life of 


services 


on the actual mains, 


valves, meters, and 
other facilities in 26-cities, to- 
gether with 56 pages of sum- 
mary tables that condense the 


data for easier interpretation. 


Presents the facts of life (and 
death) of the facilities of water 
supplies serving almost 10 per 
cent of all U. S. consumers plus 
400,000 Canadians. 

576 pages 
List price 
Special price to mem- 
bers who send cash 
with order 


American Water Works Association 
521 Fifth Avenue New York 17, N.Y. 
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made in 1890—yield 0.343 mgd at low 
summer flow—which is a mere river 
resurgence, and by some drilled wells 
tapping water pockets in granite beds 
—0.215 mgd min. flow. Further pros- 
pecting showed no hope of supplying 
the 1.98 mgd needed except by pump- 
ing water from the river Sarthe. The 
characteristics of this supply are: pH 
7.6; total hardness 250 ppm; total alka- 
linity 240 ppm; Cl (as NaCl) 35.1 
ppm; KNO; 8 ppm; KNO. traces; or- 
ganic matter in acid medium 7.8 ppm, 
in alkaline medium 4 ppm; and Fe 0.4 
ppm. The water is chemically non- 
potable, necessitating clarification and 
sterilization. The municipality of 
Alengon has provided complete treat- 
ment of this water in a new plant. 
Three pumps draw raw water and 
coagulant into an accelator sedimenta- 
tion unit; after settling, the water is 
mixed with milk of lime, when needed, 
and passes through 5 rapid sand filters 
(yield 95,000 gph) which rest on false 
bottoms. Sterilization and aeration 
are effected by chloramine and ozone, 
and the treated water is stored in two 
0.398-mil gal reservoirs of pleasant 
architectural design—M. Albanese. 


The Water Supply of Gerardmer. 
M. pve Bois-Lucy. L’Eau (Fr.), 38: 
83 (51). The city of Gerardmer, 
located in a valley between hills to 
the north and south with a lake to 
the west, had since 1906 the following 
water supply: catchment in the north 
hillsk—avg. yearly yield 151,750 gpd; 
two reservoirs, one for distribution— 
capac. 528,000 gal, and one for equili- 
bration on the south hills—capac. 264,- 
000 gal; and a catchment in the south 
hills—avg. yearly yield 57,150 gpd 
with a 132,000-gal capac. reservoir. 
To boost the supply—avg. 115,000 gpd 
—which was insufficient for the sum- 
mer population increase (13,000 
against 8,000 in winter), 264,000 gpd 
ot lake water was stored in the North 
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its national acceptance by experienced Water Works 
“a officials proves conclusively that there 
og a is no substitute for the 
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Reservoir. This new supply, needing 
chemical treatment and undergoing no 
self-purification or reaeration in win- 
ter because of freezing of the lake, 
soon proved insufficient and of poor 
quality. At present, a new catchment 
is being developed in the south hills 
in a high valley where grassland covers 
peaty soil, sand, imbedded rocks, and 
solid granite. The acid from 
passing through peat and over granite, 
require corrosionproof collecting gal- 
leries and transversal collecting walls, 
vanes to control water inflow for re- 
duced winter needs, and storage for 
summer. Remainder of system to com- 
prise a collection chamber, neutraliza- 
tion on crushed marble beds, storage in 
the south hills 246,000-gal existing res- 


waters, 


ervoir, and a total of 2.1 miles of 
1.25-m and 1.50-m diam. mains. Avg. 
supply in summer will be 55° gped 
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which can be increased by valida 
the drainage system—M. Albanese. 


Drinking Water Supply Problems at 
Le Havre and Their Temporary So- 


lution. A. Cuoain. L’Eau (Fr.), 
38:111 (July ’51). The city of Le 
Havre was, until World War II, 
supplied with potable water by two 
groups of springs approx. 18 miles 


away in alluvial sands which yielded 
an avg. of 5.8 plus 3.7 or 9.5 mgd, 
barely enough. World War II de- 
struction destroyed one-third of the 
town and 38 miles of mains, including 
some 20”, 24”, and 36” in diam., and 
the second group of springs, which had 
an unreliable output, progressively 
dropped to a yield of 2.4 mgd in the 
summer of ’50. An emergency arose, 
aggravated by the need of supplying 
ocean liners with water. A long-range 
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(Silico Fluoride) 


TENNESSEE | CORPORATION 


1028 CONNECTICUT AVE., N. W. 


AMONG WATER WORKS MEN 


2425 Goodrich Ave. 


PIPE CUTTER 


is BEST 


FOR CUTTING LARGE 
SIZES OF PIPE 


No. 01 Cuts Pipe 4” to 8” 
No. 1 Cuts Pipe 4” to 12” 


Write for circular and price list 
No. 34J, on our complete a of 
pipe cutting tools. 


ELLIS & FORD MFG. CO. . 


Ferndale, Michigan 
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UELLER 


Fire Hydrants 


4 

tow) 
$@ Engineered for action winter 
or summer. Mueller Fire Hydrants! 
That’s because they have so 
many vital extra features not found 
on ordinary hydrants. 95 years 
of engineering experience and 
practical know-how have made 
Mueller fire hydrants leaders of 
the industry. With Mueller hydrants 
you'll save on initial cost and up- 
keep expense. Investigate. Write 


for additional information, 


MUELLER 


Dependable Since 1857 


CHATTANOOGA, TENNESSEE = 
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(Continued from page 58) 
plan of new catchments, water works, vated reservoirs having the same 
and distribution system designed to capac. as the old ones, and 2 new 


provide ultimately 21 mgd was provi- 
sionally by-passed in Sept. ’49 by the 
city council in favor of a catchment in 
the river of Gournay, the water of 
which was found susceptible of treat- 
ment by coagulation, pressure sand 
filtration, and disinfection by chlora- 
mines, with or without prechlorina- 
tion. A plant was designed and built, 
and treats efficiently the expected 1.59 
mgd. The capacity was increased 
100% by Aug. The plant  in- 
cludes 3 pumps, 2 yielding 550 gpm 
and one yielding 1,100 gpm, which 
create a head of 986” and use the main 
from the second springs; a chemical 
feeder for alum solution (9.93 to 14.89 
ppm) inserted before the pumps; 8 
pressure filters (10° in diam., 6.5’ high, 
vertical) filled with 4 of quartz, back- 
washed with water and air; an am- 
monia meter; and a chlorine meter. 
The total loss of head is 13’ to 16’6”. 
The treated water has no Esch. colt, 
no turbidity (water in rainy season 
reaches 2,000 ppm turbidity), and no 
bad taste. Settling was found un- 
necessary.—M. Albanese. 


The Potable Water Supply of Or- 
léans. M. Brunor. L'Eau (Fr.), 
37:180 (Dec. 50). Before 1946, the 
city of Orléans was supplied with wa- 
ter from three wells, two of which 
were dug in the event of emergency 
during World War Il. The supply 
was stored in three 1.85-mil gal half- 
buried reservoirs. The avg. daily con- 
sumption reached 3.98 mil gal, with a 
peak of 9.25 milgal. Bombings in 
1944, by severely damaging or destroy- 
ing these facilities, compelled the mu- 
nicipality to start enacting in 1946 an 
improvement plan for the water sup- 
ply system which was outlined in 1936. 
Supplies were increased by recondi- 
tioning an abandoned well (yield 
0.424 mgd), and building 3 new ele- 


equalization reservoirs having a capac. 
of 0.398 mgd each. The 3 new units 
are built on the same model and have 
dimensions of 148.75’ by 108’ by 18.5’. 
The tank rests on 108 reinforced con- 
crete piles of square section 1.3’ by 
1.3’, 27.8’ high at the periphery, 44.2’ 
at the center, placed in squares 13’ 
apart. Articulations permitting dila- 
tation play connect tank and _ piles. 
Tank bottoms 
tween piles supporting two-way pre- 
stressed concrete panels, 63” thick at 
center, 97” thick at edge. These reser- 
voirs are built over the old ones which 
are now covered by a floor. An outer 
open gallery, central water works of- 
fices, and work shops are under the 
new tanks. Tests have shown the wa- 
ter tightness of the ensemble which 
needs only a thin revetment of plain 
cement. The reservoirs are sufficiently 
high to feed four-story houses. Fi- 
nally, the distribution system has been 
improved by a new 20” diam. main 
for supplying the northwest industrial 
and reconstructed section of the city. 


y {lbanese. 


consist of beams be- 


The Water Supply of Pontoise. G. 
Heésaut. L’Eau (Fr.), 38:187 (Dec. 
51). Pontoise, a city of 17,000 had 
since 1845 a distribution network 
which supplied to its inhabitants raw 
water (79,000 gpd) from the Oise R., 
and an old spring 3 miles away. Four 
slow sand filters, 40” of fine sand over 
porous concrete false bottoms, 5,900 
sq ft, were added in 1927. These fil- 
ters also served the 5,000 inhabitants 
of nearby St. Ouen-L’Aumone. The 
slow sand filters, 3 conventional set- 
tling tanks having a capac. of 0.38 
mil gal each in which water and alum 
were mixed and decanted 24 hr, a hy- 
pochlorite sterilization system, and 
storage tanks constituted the treat- 
ment plant. The max. output of only 


(Continued on page 62) 
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The first step is to cut out The next step is to lower 
from the enisting line a e valve into place and 
length equal to the overall 3 eat the exposed pipe end 
distance from face to face firmly within the valve. The 
of the valve flanges, plus 2 spigot end of the sleeve 
10 inches. Slip glands and then moved along until 
gaskets over the pipe ends has become properly 
and spigot end of sleeve ted within the volve. 


> 


The final step is to assem- 
the joints. Tighten nuts 
rdually, o half turn ata 
time, moving from nut to 
until all are uniformly 
tight. Then make tight the 
set screws On the sleeve's 
gland 


rting with step “A” above, two men can install an Eddy Me- 
chanical Joint Cutting-in Valve and Sleeve on an existing pipeline in less 
than 25 minutes 


Every joint holds bottle-tight under pressure No lead melting or 
caulking required. Thus, the work can be done in any kind of weather, 
or in a flooded trench 
3 Only a ratchet wrench is necessary for completing the assembly 
Stock up now with Eddy Cutting-in Valves, and Sleeves, and be ready for 
speedy, on-the-spot installations as circumstances may permit. Valves 
meet AWWA specifications; are available in 4 to 12” sizes for sand cast 
and centrifugally cast iron water pipe. Send for descriptive illustrated 
folder... Form 3-24-51. 


EDDY Jalve Company: wew vor. 
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0.5 mgd (low filtering rate and fre- 
quent filter cleanings), was just suf- 
ficient in winter and unsafely low in 
summer in the event of fires. The city 
council decided in Feb. 50 to build 
3 pressure filters able to treat 1.65 
mgd, with a circular settling unit suf- 
ficient for 3 times this volume. The 
circulator decantation unit has no mov- 
ing parts; the filters are horizontal 
containing a layer of quartzite on a 
steel false bottom with perforations 
covered by wire mesh. All control 
valves, pumps, air compressor for back 
washing filters, chemical feeders, and 
a chloramine sterilization unit are 
placed in one room. A minimum of 
electrical and pumping equipment has 
been used. The old and new installa- 
tions used concurrently have shown 
important savings as a result of re- 
duced maintenance cost in the new 
system. The water is of excellent 
quality. Phenol odors present in the 
raw water were reduced to a minimum 
by the use of chloramine.—M. Alba- 
nese. 


Consequences of the 1949 Drought 
on Rural Drinking Water Supplies 
in France. M. Cartier. L'Eau 
(Fr.), 39:39 (Mar. ’52). Several de- 
scriptions of surveys conducted in 1949 
by the French Agricultural and Hy- 
draulic Eng. Services on the effects of 
drought and of recommended improve- 
ments in rural water supplies are 
given. Following 8 yr of poor rait- 
fall, an all-time low of }” between 
June 10 and July 31, ’49, a series of 
months of rainfall deficiency, and a 
record (since 1750) low total rainfall 
of 13.3”, as compared to a normal 
rainfall of 23.7” characterized situa- 
tion in north and central France; west 
and northwest France were worse, but 
the South and East had some relief by 
rainstorms. Surface and underground 
waters diminished dangerously—for 
instance, the Seine R. in its lower 
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part went down 3’, and the flow of 
lesser streams decreased 10 to 70%, 
and even 100% in four rivers with 
consequent killing of fish. A 99-acre 
fish pond dried out, as well as the 317- 
mil gal Fontbonne Dam. Avg. water 
tables (except that of the Rhine R.) 
went down 5 to 6.5’. The water tables 
in Picardy went down 19.5’. Springs 
decreased their yield 85 to 95°, and_ 
wells dried out 80 to 90% of the time. — 
Immediate remedial measures included 
water transportation from other sources 
by the Army Quartermaster Corps and 
civil services, establishment of pipe-— 


or kegs on the backs of mules, over 
distances varying between 1 and 37 
miles. Water costs increased consid- 
erably, 100 to 1000 times the usual cost. 
in some areas. Upsurges of typhoid 
(1,912 cases in Vendée from April to 
Sept. and polio were noted, and 
cattle deaths occurred frequently. The | 
survey revealed no incidents of this — 
kind in communities provided with 
water supplies that were rationally 
planned.—M. Albanese. 


The Water Supply of Cayenne 
(French Guiana). Awnon. L’Eau 
(Fr.), 39:3 (Jan. ’52). Since the 
suppression of the common law peni- 
tentiary in ’38 and, more recently, the 
all but complete destruction of mos- 
quitoes (and thus of yellow fever) by 
DDT, the French government has at- 
tempted to attract settlers to Guiana 
(pop. 25,000) by such improvements — 
as reconditioning the water works of | 
Cayenne, the capital. Since the first 
half of the 19th Century, its water | 
supply was insured by river water : 
catchments and reservoir dams in the 
nearby Mahury range, feeder mains, 
reservoirs, and distribution net works, — 
but was constantly and increasingly © 
plagued by leaks and clogging as a_ 
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Now, 
both small and large test flows on the 


for the first time you may measure 


: same indicator, and with close accuracy. 


The new Ford Double Range Testerate 
"4 Indicator checks the flow of a test stream 
¥ at a glance, down to as low as '/4 g.p.m. a 


-- and up as high as 175 g.p.m. Ti 
Operation is easy. On flows over 


g-p.m., merely open by-pass valve wide 


and take reading on high range scale. 


‘The Double Range Testerate Indicator is 
; adequate for all sizes of meters up to 2” 


and even larger. 


formation and catalog. _ 


TESTERATE 


INDICATOR FOR 


Send for complete 


FOR BETTER WATER SERVICES 


Manufactured by THE FORD METER BOX COMPANY, nen 
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~ 9th Edition ~ 
Standard 
Methods 


~ 


286 Pages Price $4.00 

Orders for the current edi- 
tion of Standard Methods 
for the Examination of 
Water and Sewage are 
now being filled through 
the publication office at 
APHA headquarters, 1790 
Broadway, New York 19, 
NLY. 


Both cash and credit or- 
ders from AWWA mem- 
bers will receive promptest 
attention if sent directly 
to the APHA office. If 
credit is desired, please in- 
dicate your AWWA affilia- 
tionon the order. 


’ 
Published jointly by 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


and 


AMERICAN WATER WORKS 


ASSOCIATION 
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result of the acidity and high sus- 
pended solids contents of the water. 
Planned in ’37, the improvements 
achieved in to ’50 comprise lime 


| treatment to neutralize acidity: coagu- 
| lation by Ai.(SO,); followed by 2-hr 


settling in conventional basins; rapid 
sand filtration on 12 filters through 


| 40” of graded sand and gravel; and 


sterilization with NaOCl. Two pumps, 
one for emergency, are the only me- 
chanical equipment. Daily output is 
1.32 mil gal of satisfactory water, in- 
stead of the 0.38 mil gal of dubious 
water previously available. These 


| treatment steps are effected in a new 


plant close to the catchments. Suf- 
ficient underground resources have 
not been found to replace this rather 
poor raw water which must be treated 
even before being put in the mains. 
After purification, the water is brought 
to Cayenne by gravity through 9.5 
miles of 14” and 16” mains, and stored 
in two 0.53-mil gal reservoirs at oppo- 
site ends of town, one of which is old 
and the other new. The distribution 
network between the reservoirs has 
been renovated in great part. Water 
is metered, and 126 fire hydrants are 
distributed throughout the city.—M. 
Albanese. 


CHEMICAL ANALYSIS 


Polarographic Determination of 
Aluminum, Zinc, and Tin in Water. 
H. W. Hopcson & J. R. Glover. Ana- 
lyst (Br.), 76:706 (°51). To det. Zn 
and Al, take 50 mi of a soln. contg. 
50 ppm of Al or Zn, add 3 drops of 
Br and 1 ml of concd. HCl. Evap. to 
dryness, add 1 ml of HCl, 1 drop of 
Br, and 5 ml of water. Again evap. 
to dryness. Add 10 ml of water, a 
suitable indicator, and adjust to pH 
4.5 with Ba(OH), soln., using enough 
Ba(OH), to make the final concen. be- 
tween 0.02 and 0.05 M with addn. of 
HCl if necessary. Remove O with a 
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WARREN 


for everything you 
wantin cast iron pipe! 


Durable, long-lasting . . . made with the 
proper crushing, beam, shock and bursting 
properties for maximum strength. Desirable 
qualities in any pipe, you’d say? 


Warren Cast Iron Pipe stays in service 
... it’s lasting qualities have been proved by 
excavated pipe that has been underground 


for {93 years... and still in good condition! 
= IRON PIPE... 


Made in all sizes from 2” to 84” with all 


ies AND BE SURE! types of joints. Special castings in medium 
: “a to heavy weights in many non-standard pat- 
> i terns to help you solve those problems that 
& require “different” installations. Also avail- 


able in gray iron and Mechanite iron. 


a arren FOUNDRY & PIPE CORP. 


55 LIBERTY STREET, NEW YORK 5, N.Y. 


Bell & Spigot Pipe ¢ Flange Pipe * Mechanical Joint Pipe 


Flexible Joint Pipe ¢ Short Body Bell & Spigot Specials 


WARREN PIPE CO. OF MASS. INC. 75 FEDERAL ST. BOSTON, MASS. 
96 Years of Continuous Service 


P&R 65 
¥ 
= 
>. | 
4 
¢ 
pect 
Ty 
f 
> 
ae 


(Continued from page 64) 


stream of N and make the polarogram and 0.1 N in nitric acid. It is as- — 
over the range —0.8 to —2.0 v. To sumed that the liquid junction poten- | 
det. Sn, which is volatilized as SnBr, tial is unaffected when the electrolyte 

in the above procedure, take 25 ml of — is made 0.1 N in any other electrolyte 
the soln. to be analyzed which contains — so that the method is applicable to the | 
50 ppm of Sn or less. Add 5 ml of determination of traces of chloride in 
Al soln. contg. 0.5 g of Al in 500 ml potable water. A saturated calomel _ 
of very dil. HCl. Make basic to methyl — electrode is used as reference electrode, — 
red by adding coned. NH,OH. Filter and the supporting electrolyte as the | 
and dissolve the ppt. in 5 ml of 6 N salt bridge. If the reference electrode 
HCl. Wash the filter with 5 ml of used is a silver-silver chloride elec- | 
30% NH,Cl and add the washings to trode in the supporting electrolyte sat-_ 
the HC! soln. Add 1 drop of cresol  yrated with silver chloride, titration ¢ 
red indicator soln., dil. to 10 ml, re- must be carried out until the emf of — 
move O with N and measure the height the cell is equal to zero. Concentra- 
of the second wave obtained in polaro- tions of 5 10° N chloride can be 
gram over the range 0 to —0.9 v.— 


titrated rapidly with an accuracy of 


CA. 2% —WPA. 


Analytical Applications of Complex- 
ones. I. Titration of Calcium and 
Magnesium. Determination of the 
Hardness of Water. F. L. Hann. 
Anal. Chim. Acta, 4:583 (’50). 
Hardness in water due to calcium and 
magnesium salts may be detd. by titra- 
tion with an alkaline soln. of the tri- 
sodium tetrasodium salts of 
ethylene-diaminetetra-acetic acid; bro- 
mothymol blue is used as indicator. 
The end point is marked by an abrupt 
change in the pH value from 7 to 9%. 
Results obtained by this method are 
accurate to within 5 mg of calcium 
carbonate per liter or 1 mg in poten- 
tiometric titrations. Small amounts of 
calcium and magnesium can be detd. 
by measuring the pH value of a mix- 
ture of the sample and _ solution of 
sodium salts.—IVPA. 


Determination of Fluorine in Drink- 
ing Water. R. D. Ganovicn. Gi- | 
giena i Sanit. (U.S.S.R.), 10:17 (51). 
The colorimetric —zirconium-alizarin 
method is most satisfactory for the 
detn., with sensitivity to 0.05 mg F 
per 1 and reproducibility within 5- 
10%. Direct detn. is satisfactory in 
the presence of moderate amts. of Fe, 
but Al gives low results and H.S de- 
colorizes the soln.; H.S can be re- 
moved by charcoal treatment before-— 
hand. The F, in the presence of 
H.SO,, can be distd. as HF, but in 
the presence of silicic acid H.SiFs is 
produced. This is better as it distils | 
satisfactorily and is detd. colorimetri- 
cally as usual. Complete directions 
for the analysis are given.—CH. 


Colorimetric Estimation of Fluorine 
Determination of Traces of Chlo- in Natural Waters. Thorium-Ali- 
ride. I. M. Kottnorr P. K. Ku-  zarin Method Improved. D. Nara- 
ropA. Anal. Chem., 23:1304 (’51). YANA Rao & P. VENKATESWARLU. | 
A method is described for detg. traces Indian J. Med. Research, 39:223 
of chloride by potentiometric titration (’51). Talvitie’s method for the detn. 
with AgNO,. As the break in poten- of F in H.O is modified by substituting 
tial is not pronounced it is necessary (NH,)2SO, for Na:SO, to prevent 
to use a “supporting electrolyte” and — pptn. of Th in the prepn. of the reagent 
titrate to the apparent equivalence po- and by using acetate instead of for- 
tential. The electrolyte recommended mate buffer to give a more intense 
is 0.5 N in potassium or sodium nitrate color. The optimum pH is 3.6.—Cd. 
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MITH HYDRANTS 


WITH “O” RING 


“O” Rings replace conventional packing and re 


duce maintenance to a minimum. The lower “O” 
Ring is the pressure seal, the upper “O” Ring the 
dirt seal. The specially compounded rubber plas- 

c “O” Rings do not deteriorate and insure a 


long life pressure seal. 


All Smith Hydrants including Hydrants in service 
can be fitted with “O” Ring Seal Plates. Write 
for details. 


Wi THE A.P. SMITH MFG. co. 


EAST OR NEW JERSEY 
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_ Finout founout is the story of a good public relations stunt pulled 
by the Indianapolis Water Co. last month at its local Home Show. Having 
water 


equipped its booth at the show with three drinking fountains—the 
wagon,” the “electric eye bar,” and the “barrel for little squirts”—the com- 
pany metered the lines and then ran a guessing contest among its visitors 
to see how close they could come to estimating actual consumption. Of 
more than 4,000 guesses, ranging from the tens to the millions, only 9 were 
within 50 gal of the actual 4,689,4%, gal used, but one—by Robert C. 
Finout—hit the figure right on its fractionless nose. He and his 8 closest 
competitors were awarded lawn sprinklers, the better to exercise their 
powers of estimation. Everyone and his brother was apprised of the fact 
that all the water used would have cost them a mere $2.04 if delivered to 
their homes. And actually our only quarrel is with the first prize—all 
he could drink free perhaps, or | th 1e privilege of ae sssness at home was 
the least he deserved. 

It Floats” used to be played up as an outstanding characteristic of 
Ivory Soap. Now somebody in Procter & Gamble’s own Cincinnati back- 
yard has taken the suds out of its pails. “It Floats” now for the American 
Fluresit Co., and “it” is concrete—concrete to which Fluresit’s cement 
waterproofing powder has been added. Actually, the firm isn’t trying to 
sell materials for floating bridges, but “a water-resistant finish with im- 
proved insulating properties for builders and architects.” Come to think 
of it, could the Cincinnati location have something to do with the slogan 
Last time we saw the Ohio River, nothing would sink in it. 


25,000,000 paper cups and plates are being stockpiled against U.S. 
water supply failures during emergencies, delegates to a recent conference 
held in London were told. Purpose of the stockpile, which is being main- 
tained by the paper container industry, is to minimize drafts on limited sup- 
plies of uncontaminated water for dish and utensil washing. The Combined 
Conference on Administrative and Scientific Aspects of Food Problems of 
Civil Defense, as it was known, was sponsored by the British Ministry of 
Food and was attended by interested parties from Britain, Canada, and the 
United States. 


Fred S. Childs, consultant of Bogert-Childs Eng. Assoc., New York, 
has been reappointed a member of the Board of Professional Engineers and 
Land Surveyors of his home state of New Jersey. 


Lloyd R. Earl, formerly vice president of Consolidated Western 
(U.S.) Steel Corp., has been elected president of United Concrete Pipe 
Corp. of Baldwin Park, Calif. 


JOURNAL AWWA 


on 


HERE'S HOW TO IMPROVE UNDERPASS 


save space, reduce installation cost, 
and eliminate the expensive pump house eyesore iy 


Melting snow, heavy rains, and general water drainage are big problems in _ 
underpass flood control planning. This photo shows how you can meet these 
troublesome flood demands with new efficiency and at far less construction 
cost. The old standard a house installation (at left), expensive and un- 
attractive, can be replaced by unseen yet easily accessible BJ Submersible 
Pumps. These pumps are placed in a simply-constructed pit between high- | 
way lanes. They provide all the pumping capacity you need, yet use less 
than 1/10th the space required by a standard pump installation. fF 
Plan your new underpass construction wit Submersible 
Pumps. And keep these space-saving pumps in your general { 
water supply and water control program. For full details, 
specifications and capacities, contact your local BJ representa- 
tive or send the coupon below. 


Byron Vackson Co. 


Since 1872 
P. 0. Box 2017 Terminal Annex, Los Angeles 54, Calif. 
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DEEPWELL + LAKE AND RIVER INTAKE © 

BILTON MULTIPLEX HYDROPRESS 

HYDROPLEX * TYPE S + VERTICAL 

PROPELLER & OTHER CENTRIFUGAL PUMPS 


BUILDS THE BEST 

PUMP FOR YOUR 
WATER WORKS 
APPLICATION 
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FACTS |ACE 


PROVE | system 
100% EFFECTIVE 


Ace saves you 
from 60 to 807% on 
Water Main 
Cleaning Costs 


“MF” Millipore Filters for the bac- 
teriological testing of water supplies 
are the subject of a handsomely printed 
booklet distributed by Lovell Chemical 
Co., Watertown 72, Mass. In addi- 
tion to describing the action of mo- 
lecular filter membranes and their ad- 
vantages in the water supply labora- 
tory, the booklet contains full-color 
illustrations of coliform and_ other 
organisms colonizing on filters impreg- 
nated with various mediums, such as 
Endox and E.M.B. As a result, the 
booklet should be a useful aid to the 
application of a new technique. 


The Ace-system 
assures yOu maximum 
pipe efficiency | 


Metering and proportioning pumps 
made by Hills-McCanna Co., 3025 N. 
Western Ave., Chicago 18, IIl., are the 
subject of a 20-page catalog and price 
list. 


Iron shelving in the new “Iron- 
Grip” line offered by Equipto, Div. of 
Aurora Equipment Co., Aurora, IIL, 
is described in a catalog now avail- 
able. Assembly is made without nuts, 
bolts, or special tools; a special stud 
which fits into keyholes in the shelves 
is used instead. 


s wat 2 

Ace restores 95% ed avi 

capactY VE is romfighting oper 
r 


A silicone type water repellent for 
porous exterior masonry surfaces is 
| described in literature available from 
Surface Protection Co., 16799 Euclid 
Write Today for Free Ave., Cleveland 12, Ohio. The coating 
Illustrated Literature! is said to be transparent. 


An index of instrumentation lit- 
erature issued by Minneapolis-Honey- 
well Regulator Co., Wayne & Wind- 
rim Ave., Philadelphia 44, Pa., may 
be obtained on request. 


(Continued on page 72) e:; 


vind maximum 


PIPE CLEANING 
CONTRACTORS, INC. 


Sewer & Water Pipe Specialists 
Home Office 
2003 Indiana Kansas City, Mo. 
Phore CHestnut 2891 
Offices in Principal Cities 


| | Y, 
= 
Ace provides 
mobilized service 
anywhere, anytime! 
write, Wire, Call Collect for 
Free opligation 
from We 
th tes are ob! ves, 
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Shorter Detention Periods? an 
Increased Tank Capacity? 
Clearer Effluent? 


: Here’s a new bulletin If you want to increase effi- 
that explains simply, yet incom- ciency of existing settling tanks, 
_ plete detail, the many advantages or are considering new construc- 
of Rex® Verti-Flo® It shows you _ tion, this bulletin is a “must” for 
how Verti-Fio makes possible you. Write for your free copy 
"shorter detention periods... today. Chain Belt Company, 
_ increases tank capacity... 4609 W. Greenfield Avenue, 


assures Clearer effluent. Milwaukee 1, Wisconsin, 
is 


) Chain company 


OF MILWAUKEE 


Atlanta Baltimore Birmingham Boston Buffalo Chicago Cincinnati 
Cleveland « Dallas Denver Detroit El Paso Houston Indianapolis 
Jacksonville * Kansas City * Los Angeles « Lovisville * Midland, Texas * Milwaukee 
Minneapolis * New York Philadelphia + Pittsburgh Portland, Ore. * Springfield, 
Mass. © St.Louis Saltlake City * Sanfrancisco * Seattle Tulsa «© Worcester 

, Export Offices: Milwaukee and 19 Rector Street, New York City 
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(Continued from page 70) 


“Cushioned” altitude control valves Milwaukee, Wis. Proper usage, lu- 
are the subject of Bul. W-4 just is-  brication, adjustment and preventive 
sued by Golden-Anderson Valve Spe- maintenance are discussed. 
cialty Co., 2091 Keenan Bldg., Pitts- 
burgh 22, Pa. In addition to an illus- 
trated description of the valves and 
their operation, maintenance instruc- 
tions and a parts and dimension list Threadless pipe connectors for 
are included. pipe of 4 to 13 in. are described in a 

folder distributed by Quik-Joint Mfg. 

Aluminum fastenings produced as Co., Harvey, Ill. The couplings only 
stock items are described and illus- require tightening with a wrench to 
trated in a catalog oftered by H. M. produce a watertight seal, according 
Harper Co., Morton Grove, Ill. Bolts, to the makers. 
screws, nuts, washers, rivets, and: ac- 
cessories comprise the line, which has Submersible centrifugal pumps 
recently been expanded. produced by Kenco, Inc., 1125 N. 

Ridge Rd., Lorain, Ohio, are de- 

Excavator and crane operation and scribed in a leaflet available on re- 
maintenance are covered in a 32-page quest. The pumps are said to be par- 
manual, “Ways to Make Your Exca-_ ticularly well adapted to coolant 
vator Work Harder, Live Longer,’ applications, and have a maximum 
prepared by Bucyrus-Erie Co., South capacity of 1,000 gph. 


Laboratory air pumps are the sub- 
ject of a folder distributed by Eber- 
bach Corp., Ann Arbor, Mich. 


PUBLIC 


FLUORIDATION 


97%... DENSE POWDER. 


Minimum of dust in handling 
Minimum of storage space 
Available in 100-Ib. bags and 375-lb. drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 
Church Street, New York 7, N. Y. 
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In 1943, a small New England town was faced with 
the problem of replacing a condemned 57 year old 
water tank. Serious leaks had begun to develop in 
1935, and had continued despite applications of vari- 
ous coatings over a period of 8 years. It was finally 
decided to replace the tank because of its leak record, 
though the cost was high. 


It was then that the Electro Rust-Proofing engineer 
was called in. After careful examination of the entire 
structure, he recommended that cathodic protection 
equipment be installed at a fraction of the tank’s 
replacement cost. 


Since then, no further leaks have been observed, 
and it is felt that the tank, protected by Electro Rust- 
Proofing cathodic protection, may be kept in opera- 
tion indefinitely. 


Why not give your buried or submerged metal struc- 
ture a longer life? A letter today may save your tank 
tomorrow. 

cATHOo, 
DESIGN 


ENGINEERING 
MAINTENANCE © 


INSTALLATION 
2. EQUIPMENT 
ELECTRO RUST-PROOFING CORP. (N. J.) 


BELLEVILLE JERSEY 


REPRESENTED IN PRINCIPAL “exaal IN THE UNITED STATES 
Over 15 years of Cathodic Protection Engineering, Research and Development 
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The Reading Meter 
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(Continued from page 20) 


Selected Biological References Applicable to Water Pollu- 
tion Control Programs. Wiliam M. Ingram. Ohio-Tennessee 
Drainage Basins Office, Div. of Water Pollution Control, U.S. Public 
Health Service, 1014 Broadway, Cincinnati 2, Ohio (1952) 22 pp.; 
paperbound ; free 


This aid to those beginning a study of the literature on pollution 
contains sections devoted to pollution that list useful reference mate- 
rial on fish, plankton, bottom organisms, and toxic algae as well as 
sections devoted to the biological aspects of water treatment (organ- 
isms associated with water treatment, microorganism counting, and 
control of microorganisms and flowering aquatic plants). An addi- 
tional section lists studies on identification of various plant and ani- 


mal groups. 
(Continued on page 76) 


Main-Line Meters 


YOU are in 


good company 


SPARLING 


6 Reasons why 


PALMER SURFACE 


WASH SYSTEMS 
are specified by 
when you install Sparling Meters! water works engineers 


° 1. Prevent Sand Beds From Cracking. 
Descriptive Bulletin 311 comes on request 2. Eliminate Mud Balls. 
3. Save Wash Water. 
SPARLING METER COMPANY 4. Lengthen Filter Runs. 
Les ANGELES 5. Higher Rates of Filtration. 
4 ‘ Ox H 
CHICAG 1500 S. Western Ave. 6. Better Tasting Water. 
<inere part 2 626 Broadway Write today for Bulletin 451 and a list of water 
NEW YORK 17 . 101 Park Avenue purification plants that have gone modern 
BOSTON 8.. Beacon Street 1 
SEATTLE 1....... 932 Avenue 
DALLAS 1....... 726 Loan L TUART CORPORATIO 
ATLANTA 3 : 66 Luckie St 6 ’ 
KANSAS CITY 6. . 6 East St. 
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WAY AHEAD 
in water treatment 


Here’s a complete water works in a small package—the yaas— 
for Field Crew Drinking Supply, Engine Cooling, Boiler Feed, 
Small Domestic Supplies, Chemical and Manufacturing Process. 


The source of water doesn’t matter. ypas versatility has been . 
demonstrated in hundreds of installations treating 5 to 100 gallons 
per minute... equally effective for softening, clarifying and 
sterilizing or removing organic matter, tastes and odors... 
providing a water supply to meet the most exacting standards. 


A jBAS gives you control of water quality with little supervision. 

It conserves space, reduces installation costs. A JBAs can be readily 

moved if necessary. Write today for complete description — 

Bulletin 1845. on 


INMFILCO INC. Tucson, Arizona Plants in Chicago & Joliet, Illinois 


FIELD ENGINEERING OFFICES IM 26 PRINCIPAL CITIES 7 
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Selected Biological References Applicable to Sewage Treat- 
ment. William M.Ingram. Ohio-Tennessee Drainage Basins O ffice, 
Div. of Water Pollution Control, U.S. Public Health Service, 1014 
Broadway, Cincinnati 2, Ohio (1952) 26 pp.; paperbound ; free 


In addition to furnishing reference lists on biological aspects of 
sewage treatment, subdivided according to processes, this booklet 
includes drawings of organisms associated with clean or polluted 
waters. 


Illustrations of Fresh Water Algae Toxic to Animals. //’i/- 
liam M. Ingram & George W. Prescott. Ohio-Tennessee Drain- 
age Basins Office, Div. of Water Pollution Control, U.S, Public 
Health Service, 1014 Broadway, Cincinnati 2, Ohio (1952) 9 pp.; 
paperbound ; free 


This pamphlet contains drawings and a list of references for the 
use of those attempting to identify algae that have purportedly caused 
death or illness in animals. 

Plumbing Fixture Arrangement. Construction Aid 1, Div. 
of Housing Research, Housing & Home Finance Agency, Washing- 
ton, D.C. (1952) 18 pp.; paperbound ; 15¢ from Supt. of Documents, 
U.S. Government Printing Office, Washington 25, D.C. 


This booklet suggests methods of orienting building plans, rooms 
and plumbing fixtures to minimize use of materials and conserve 


(Continued on page 78) 


Loose-Leaf BINDERS Sturdily bound in blue canvas 
with lettered backbone, the 
for A.W.W.A. Standards binder has durable metal hinges, 
—— capacious 1%-in. rings and 
Price $2.50 my eight blank separator cards with 

projecting tabs. All A.W.W.A. 


AMERICAN ecting 
be f WATER WORKS — specifications are being provided 


ASSOCIATION with marginal holes drilled to 
521 Fifth Ave. New York 17, N.Y. fit the binder. 
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HYDRAULICALLY 
OPERATED 


GATE VALVES 


M & H Gate Valves, Classes A, B 
and C, may be ordered for hydraulic 
operation with either cast iron brass- 
lined cylinders or seamless brass tube 
cylinders, as illustrated. A bronze 
tail rod is extended through the top 
of the cylinder cover to indicate the 
position of the gate, also as a pull rod 
to operate the valve in the event of 
pressure failure. An adjustable stop 
may be installed on the cylinder cover 
to control the degree of opening of 
the gate. 


ELECTRIC OPERATION 


As another means of remote control, 
M & H Gate Valves may be ordered 
equipped with electric motor operating 
unit for opening and closing through 
operation of the switch. The motor auto- 
matically stops when the valve is fully 
opened or closed. Valves can be operated 
manually in the event of power failure. 

For complete information, write or 
wire M & H Valve and Fittings Com- 
pany, Anniston, Alabama. 


FOR WA ° TER PLANT 
INDUSTRY ° SEWAGE DISPOSAL AND 
FIRE PROTECTION \ 
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costs. The one suggestion most directly related to the utility super- 
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intendent is that the home builder locate the rooms containing plumb- 


ing nearest the point of entrance of water and sewer services. 


Estudio Sobre Experiencia con Medidores de Agua. Henry 
Horandt, trans. into Spanish by Miguel Tebar Escribano. Neptune 
Meter Co., 30 Rockefeller Plaza, New York 20, N.Y. (1939; 1952) 
110 pp.; paperpound ; free. 


This manual of metering practice has been translated into 
Spanish for the use of water works engineers and officials in Spanish- 
speaking countries. ‘The manual discusses meter types, selection, ac- 
curacy, maintenance, reading, and related topics, and has been care- 


fully printed and illustrated. 


M-SCOPE Pipe Finder 


te 
LIGHTWEIGHT MODEL 


JOSEPH G. POLLARD CO., INC. 
Pipe Line Equipment 


New Hyde Park New York 
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OTHER ATLAS PIPE JOINTING MATERIALS 


For Sewers: GK,® Slipjoint GK,® For Cast Iron 
Water Pipe: Tegul-MINERALEAD, ® Hydrorings 

ATLAS JOINTING COMPOUNDS 
--- 8 permanent bond 
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A JC-60 joint can compensate for 
normal settling without rupture of 
the leakproof seal. Pictured at left 
is a JC-60 joint after being sub- 
jected to a low-temperature 15° 
test bend. 


INFILTRATION 


Infiltration means greater pump- 
ing and sewage processing 
costs. For this reason, the tight 
jointing qualities of JC-60 
are important in long-term 


Hardness and adhesion posi- 
tively prevents roots from 
penetrating the compound 
or from entering at the 
interface of the sewer pipe 
and JC-60 joint. Root resist- 
ance has been achieved to 
a degree that no other 
compound has equalled. 
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Nov. 1, 1951 [see P&R p. 78, De- 
cember 1951]. 

Whilst undoubtedly such reports 
from visitors to countries Overseas are 
of considerable interest to readers of 
your Journal and particularly is one 
appreciative of the trouble taken by 
the correspondent, it is, we think you 
will agree, necessary for facts to be 
carefully confirmed. 

In the present instance, we, as sup- 
pliers of cast-iron pipes from England 
to Pakistan, wish to refer to that state- 
ment contained in your correspondent’s 
letter where he states that “Shipments 
of cast-ifon pipe from France and Eng- 
land require over two years. Lead for 
jointing material is expensive and in 
short supply. A change to cement 
joints could save money here and solve 
one shortage problem. The pipe re- 
ceived has only superficial dipped coat- 
ings... .” We would like to make 
the following comments: 

1. In the first place, it is quite in- 
correct to state that shipments of cast- 
iron pipe from England require over 
two years. We are regularly supply- 
ing considerable quantities of cast-iron 
pipe for use in water mains in Pakistan 
and, for some time now, we have been 
supplying in a considerably shorter 
period than two years or even one year. 

2. Whilst it is correct that lead for 
jointing material is expensive and in 
relatively short supply, the bare state- 
ment that a change to cement joints 
could save money and solve one short- 
age problem is, we consider, inade- 
quate. It is by no means accepted 
generally by engineers that cement 
joints are suitable for water mains, 
and the fact that flexible joints are 
available, which include the necessary 
joint ring, is entirely overlooked. 

3. The reference to the fact that pipe 
received has only superficial dipped 
coatings is, we think you will agree, 
unfortunately worded, as the implica- 
tion is that this type of coating is 


CORRESPONDENCE 


(Continued from page 22) 


entirely inadequate. This company is 
shipping, throughout the world, thou- 
sands of tons of cast-iron pipes for 
water mains, and probably 97 per cent 
of these pipes are provided with the 
type of coating to which undoubtedly 
your correspondent refers. 

We feel that we should perhaps 
apologise to you whilst writing this 
letter as we are confident it was not 
the desire of your correspondent to 
cast doubt on the efforts of firms such 
as our own, but we felt at least that 
it was our duty to give some further 
explanation. 


L. RAWLINS 


Ag 


Export Manager 
Stanton Ironworks Co., Ltd. 
Near Nottingham, England 
June 14, 1952 


To the Editor: 

The exception taken by Mr. Rawlins 
to my comment regarding the time re- 
quired for cast-iron pipe shipments 
from Europe to Pakistan is of great 
concern to me. Another St. Louis en- 
gineer and I were sent to Pakistan 
under the Point 4 program to assist, as 
that government directed, in the solu- 
tion of water and sewerage problems 
for the capital city of Karachi. The 
importance of the matter of procure- 
ment of pipe for needed improvement 
of the distribution system was imme- 
diately apparent. We were told that 
one large order was only 40 per cent 
complete after two years. Other agen- 
cies contacted there confirmed the fact 
that cast-iron pipe deliveries were re- 
quiring an exceptionally long time and 
were seriously hampering development 
of the distribution facilities. Other 
elements of the problem were equally 
as acute, and a proper solution of the 
overall problem required a lot of every- 
thing, quickly. I am sorry if these 
impressions caused me to make too 
positive and definite a statement, for, 
whether the time was eighteen months, 


(Continued on page 82) 
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“Ler get the ba 
~ Rensselaer Engineers 


DISK 


When it’s on the boards, whether it be a simple 
extension, or a modernization project for the entire 
water or sewage system, it will pay you to get the 
Rensselaer Engineers in at the beginning. 

They will show you how a large valve assembly 
with a totally enclosed, permanently greased gear 
box can be buried without the cost of a concrete 
pit. They can show you why critical locations should 
have the square bottom valve, why the Rensselaer 
check valve with the adjustable spring can’t slam, 
and even how to practically eliminate pipe line 
surge by an inexpensive auxiliary hook up with the 
check valve. 

Fire hydrants that need no digging or valve shut- 
ting for traffic accident repairs, a hydrant valve 
mechanism that is easily removed for inspection, 
and a tapping sleeve that will save hours, will help 
write perpetual low maintenance into your original 
layouts, large or small, 


Rensselaer comrany roy, 


ae SUBSIDIARY OF NEPTUNE METER COMPANY 
Sales representatives in principal cities — 
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(Continued from page 80) 


two years, or one year, the long time 
for delivery of pipe was hampering 
Karachi in solving its exceptional 
fugee and housing problem. 
Regarding the other two comments 
ide by Mr. Rawlins, I sincerely be- 
ve that my suggestions are sound 
d appropriate to conditions as | 
found them in Karachi. After being 
informed that lead for jointing was in 
short supply and expensive, I called 
the attention of Mr. Murtaza, Chief 
Engr. of the Karachi Joint Water 
Board, to the successful use of Port- 
land cement for joining cast-iron bell 
and spigot pipe in the U.S., referring 
to the well-established practice and 


1, 
2. PH correction? 


Taste and odor control? 


3. 
. Color removal? 


5. softening? | experience with this type of joint on 
ion? _ our West Coast. Information regard- 

6. tase of operat | 
al? 48 | ing this practice and a copy of the 
7 Bacterial remov ea AWWA specifications on the installa- 
ical tion of cast-iron water mains, which 

onese and Silic 3 

8. Mang al? include the use of cement joints, were 
remov secured for Mr. Murtaza. I am con- 
9. Turbidity remove s | vinced that the local conditions of 


firm foundation for water mains— 
minimizing movement—the local avail- 
ability of cement, and the cheapness 
of labor all point toward the desir- 
ability of using such joints. 

It is assumed that the reference to 
“flexible joints” and the “joint ring” 
relates to what we call mechanical 
joints. I agree that this type is very 
good, but my suggestion of the use 
of cement joints was prompted by con- 
ditions as they existed on pipelines 
under construction, where the pipe was 
already delivered. Ordinarily, in the 
U.S., the cost of the mechanical joint 
| pipe itself is higher than that for the 
regular bell and spigot type, although 


10. Economy? 


If you are looking for any or all 
of the above, then the answer is 
FERRI-FLOC. 


‘We would like to send you, with- : the high labor cost for calking joints 
out charge, our new booklet on often results in a higher installed cost 
economical and efficient Coagula- for lead-jointed lines. In Pakistan, 
tion. Just send a card or letter to | feel, it would be better for their 
Tennessee Corporation, Grant Build- overall economy and the conservation 
ing, Atlanta, Georgia or Lockland, of their resources if cement joints 
Ohio. were used. 

TENNESSEE 


| (Continued on page 84) 
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water storage vessels 
Mh... | 


| ELEVATED 
—= TANKS, 
RESERVOIRS, 


SPHERES AND 
STANDPIPES 


built to all standard 
codes and specifications 
including: A.W.W.A. 
N.B.F.U. * F.LA. * Fac- 
tory Mutual. 


HAMMOND IRON WORKS 


WARREN, PA. and BRISTOL, PA. 


Sales Offices NEW YORK 20 * AKRON * BOSTO 
NATI 2 * CLEVELAND 15 * EL PASO * 
RICHMOND 20 * SAN FRANCISCO * WASHINGTON 6 D C * HAVANA TIPSA BUENOS AIRES 
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Regarding his comment on super- 
ficial dipped coatings, I likewise be- 
lieve my conclusion is justified. Ex- 
perience in the U.S. has proved that 
the deterioration of carrying capacity 
resulting from the use of inadequate 

in 1450 B. C. protective coatings for cast-iron pipe 

(as pictured om the wall of the tomb is without economic justification. ‘This 
of Amenophis II at Thebes) experience has led co the use of spun 
cement and coal-tar linings which have 
been proved adequate for 50 years and 
more. This experience provides the 
justification for using Hazen-Williams 
C values of 130 for ordinary distri- 
bution lines and 140 for large trans- 
mission lines. These are in sharp 
contrast to the values of 100 previously 
common in the U.S. and, actually, 
demonstrated to be average or even 
high for dip-coated cast-iron pipe in 
service from 10 to 50 years; in con- 

Not so much what hap- trast, too, with the C value of 90 used 
pened in the 550 years before by Karachi engineers. Because of 
this, but what has followed these deficiencies in the performance 
to bring water works practice pipes, asbestos 

, various types of prestressed concrete 
to its present state of devel- have become widely used pipe mate- 
opment ts the story told in rials in the U.S. 
authoritative detail by M. N. The economic justification for ade- 
Baker in his history of water quate linings is apparent in the 45 per 
purification from the earliest cent improvement in carrying capacity 
records to the 1940's. which is available when a C value of 
130 can be assured over a long period 
466 Text Pages of time, as opposed to 90 for badly 


73. Mlustrations tuberculated pipe. Otherwise ex- 
tas 900 References pressed, the same carrying capacity 
AW can be purchased at a saving of ap- 
List price proximately 20 per cent. 

We can assure Mr. Rawlins that it 
was not our purpose to cast any re- 
flections upon the quality of goods and 
services furnished to Pakistan by other 
f countries. It is our belief that the 
Order from ; free interchange of ideas always re- 

. es sults in good, and this instance should 
American Water be no exception. 
Vance C. LISCHER 


Works Association Horner & Shifrin, Cons. Engrs. 


Special price to mem- 
bers who send cash 
with order 


521 Fifth Aveaze New York 17, N. Y. St. Louis, Mo. 
July 3, 1952 
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All three 
to get the best pipe protection 


The right planning 


It pays to have the benefit of experienced 
technical advice in planning pipe protec- 
tion. A Barrett technical advisor is avail- 
able to give you a hand right from the start. 
Through him, you take advantage of 
Barrett’s long years of experience in pro- 
tecting America’s greatest pipelines. 


The right enamels 


Barrett* Waterworks Enamel gives you all 
ese advantages: 
Rigid quality control * Prevents tubercu- 
tion and incrustation of interior pipe sur- 
faces * Effectively protects external pipe 
surfaces against corrosion * High dielectric 
properties * Impermeable to moisture, non- 
absorptive, non-porous * High ductility and 
flexibility, shows high resistance to soil 
stresses * Unusual tenacity * Effective 
under all kinds of climatic conditioné and 
Availab 


The right application 
Barrett Technical Service Representa- 
ve is available for on-the-job consulta- 
on. He'll help you save time and money. 
Remember: even the finest enamels must 
» properly applied for proper protection. 


V rite, wire or telephor her 


t BARRETT pipe-pr 


BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
6 40 RECTOR STREET, NEW YORK 6, N. Y. 
jee eee Se The Barrett Company, Ltd., 5551 St. Hubert St., Montreal, Quebec 
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TECHNICAL 
SESSIONS 


Pennsylvania Section: The Pennsylvania Section held its fourth 
annual meeting June 18-20, 1952, at the Lawrence Hotel in Erie. The 
total registration was 215, including members and guests. 

A varied and timely program was presented, beginning with the tech- 
nical sessions Wednesday afternoon, at which Chairman J. D. Johnson 
presided. A motion picture film entitled ““Made to Measure” was pre- 
sented by the Rockwell Mfg. Co. of Pittsburgh. A symposium on water 
quality, tastes and odors, and phenolic substances was ably led by R. B. 
Adams of the Wilkinsburg-Penn Joint Water Authority, with discussions 
by F. W. Bouson, South Pittsburgh Water Co., Pittsburgh; D. E. Chase, 
West View Municipal Authority, Bellevue, Pa.; R. W. Kremer and Rudy 
Cunjak of the State Dept. of Health, located at Greensburg and Harrisburg, 
respectively; Grant A. Pettit, Armco Steel Co., Middletown, Ohio; and 
J. E. Kinney, Ohio River Water Sanitation Commission, Cincinnati, Ohio. 
This symposium was followed by a paper by Wendell R. LaDue of the 
Bureau of Water and Sewerage, Akron, Ohio, on “Water Works 
Administration—Small Plants.” 

On Thursday morning, with L. S. Duckworth, vice chairman, presid- 
ing, the sessions opened with a paper by James States of the Chester Engrs., 
Pittsburgh, on “Instrumentation in Water Works.” There followed an- 
other symposium, on “Water Authorities,” led by William H. Markus, 
attorney of Pittsburgh, who spoke on legal aspects; C. S. Braucher of the 
Pennsylvania Department of Internal Affairs, Harrisburg, who spoke on 
historical background and present status; Charles Fisher of Singer, Deane 
and Schriber, Pittsburgh, who presented a paper on the changes in bond 
indentures; I. S. Sahli, Beaver Falls Municipal Authority, Beaver Falls, 
who discussed management problems, and J. C. DeGroot of the Northamp- 
ton Borough Municipal Authority, Northampton, who discussed opera- 
tion problems. Raymond J. Faust, executive assistant secretary of the 
parent Association, addressed the body on the subject of the need of the 
water works industry for a safety program. 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by | 2 asl 
thousands of munic- ) 


ipalities in the U. S. WATER METERS 


“Watch Dog” models 
. made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


so 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON 
METER DIVISION 


Worthington Corporation 
296 SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IN ALL PRINCIPAL CITIES 
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Thursday afternoon was devoted to water works treatment. The 
sessions were presided over by J. D. Johnson, chairman, who discussed 
water treatment at Erie, after which a tour of inspection was made of the 
West Side Treatment Plant. J. L. Matthews of the Municipal Authority 
of Westmoreland County, Greensburg, and Martin E. Flentje of the Ameri- 
can Water Works Service Co., Inc., Philadelphia, then presented very 
‘interesting papers on the improvements to the Westmoreland County Mu- 


nicipal Authority System, with the former discussing the distribution sys- 
_ tem extensions and the latter covering the filter plant design. 
L. D. Matter, trustee, presided over the final sessions on Friday morn- 
ing, which covered a symposium on “Fluoridation of Public Water Sup- 
plies” with Gerald J. Cox, director of dental research at the University of 
Pittsburgh speaking on “Why, When and How”; Linwood G. Grace, Di- 
rector of the Bureau of Dental Health at Harrisburg, discussing “The 
Situation in Pennsylvania’ and John H. Murdoch, Jr., counsel for the 
American Water Works Service Co., Inc., Philadelphia, treating “Legal 
Aspects.” A general discussion of this subject followed. Local medical 
and dental representatives were in attendance for this symposium. 

A luncheon on Wednesday in the Ball Room of the Lawrence Hotel 
was held in honor of the fifteen life members of the Pennsylvania Section, 
__ at which time the honored guests present were given an award in recogni- 

tion of their faithful and continued membership. On Wednesday evening 

a convention get-together was sponsored by the Water and Sewage Works 
Manufacturers Assn. at the Erie Press Club. 

The sixty ladies who attended the convention were entertained Thurs- 
day at a bridge luncheon at the Erie Yacht Club, through the courtesy of 
the Palmer Filter Equipment Co. At the same time, the men attended 
a buffet luncheon at the West Side Filtration Plant, at which was an- 
nounced the George Warren Fuller Award nomination of Harry Mortimer 
Freeburn, chief engineer of the Philadelphia Suburban Water Co., Bryn 


(Continued on page 90) 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. - 
Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


\ P. O. Box 307 Muscatine, lowa 
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HELLIGE 


INCORPORATED 
aad STEWART AVENUE, GARDEN CITY, N. Y. 


COLORIMETRIC APPARATUS.1 AND (4) 
COLOR STANDARDS ~ 


DEPENDABLE WATER CONTROL EQUIPMENT ‘* 
USED WITH CONFIDENCE... EVERYWHERE 


AQUA TESTER for 
Analyses of Water, Sewage, 
and Industrial Wastes... 
Employs NON-FADING Glass 
Color Standards . . . Uses 
Approved A.P.H.A. and A.W.W.A. 
COMPARATORS Methods for pH, Fluoride, 
Employing NON-FADING Iron, Phosphate, etc. 
Glass Color Standards for 
pH & Chlorine Control, 
and Water Analyses 7 
"Chromatron” 
PHOTOELECTRIC 
COLORIMETER 
for Water and 
Sewage Analyses 


TURBIDIMETER 
The Turbidimeter 
Without Standards 


for 

@ TURBIDITY 
MEASUREMENTS : 

@ SULFATE 


DETERMINATIONS » 


PORTABLE TWIN-KIT for 
ELECTRONIC SSS pH Control and 
pH METERS Chlorine or Bromine 
Tol Determinations of 
1 Swimming Pool 
Water with NON- 
FADING Glass 
Color Standards 


| “2 
> 
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(Continued from page 88) 


Mawr, “in recognition of a lifetime of devoted service in the interest of pub- 
lic health; for exceptional achievements as a public health official and as 
a responsible officer of a large water works utility; and for his valuable 
efforts in the advancement of national and local water works organizations.” 

The main entertainment event Thursday evening was a fish fry at 
Presque Isle for everyone. After the fish fry a boat ride on Lake Erie was 
enjoyed by the members, with refreshments on the boat provided by the 
Water and Sewage Works Manufacturers Assn. 

During the business sessions, committee reports were given on Wednes- 
day afternoon and L. D. Matter reported on civilian defense and on water 
works operators certification. On Friday at the business session the fol- 
lowing officers for the coming year were elected: L. S. Duckworth as 
chairman, L. D. Matter as vice-chairman, L. 5. Morgan as secretary- 
treasurer, R. B. Adams as trustee for three years, and L. S. Morgan as 
director, with a three-year term to begin in 1953. The Executive Commit- 
tee elected J. L. Matthews to serve the unexpired term of E. P. Johnson 
as trustee. 

L. S. MorGan 


METER Metermen 
readers 


Here’s a bible of bark and bite that will 
enable you to improve both your person- 
nel relations and your public relations. 
See that every meter reader gets a copy. 
Make him read it! Make him heed it! 


Under the cover reproduced herewith, 
AWWA has, in response to the de- 
mand of several meter departments, re- 
printed Bruce McAlister’s ‘‘Bow-wow, 
Mister Meterman’”’ as it appeared in 
the July 1949 issue of Public Relations at Work. As a six-page 
booklet, this practical advice to the doglorn is now available at a 
nickel per copy—much less than the cost of a single patch in the 
seat of your pants. 


Order your copies now from Department K-9 of: 


AMERICAN WATER WORKS ASSOCIATION 


521 Fifth Avenue New York 17, N.Y. 


— 
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DARLING 


This modern pumping station is served 
by Darling gate valves of 3 sizes, as 
shown —20° O.S.GY. valves as well as 
30” and 36" sizes with beveled gears 
and gear cases. All employ the Darling 
Sully revolving, double disc, parallel 
seat principle, and made in accord- 
ance with AWW. A. specifications. 


Note rugged simplicity of this unique 
Darling principle—just four sturdy 
working parts... two plain inter- 
changeable no-pocket discs and two 
bushy wedges. Assembly and mainte- 
nance is extremely easy and foolproof. 


JOU RN. AL Al 


HIS new municipal pumping station gains a unique advantage proved 

in hundreds of similar operations throughout the country. Because 
these gate valves are Darlings... featuring Darling's fully revolving, double 
disc, parallel seat principle... the city as well as the water department 
will be time and money ahead years on end. 

If you haven't yet checked into Darling gate valves of this type (shown 
in cutaway view at left) we'd like to give you a// the facts on the distinctive 
features that always add upto... 

1. Positive, easier closing. 2. Automatic adjustment for valve body dis- 
tortion. 3. Elimination of disc-to-seat galling. 4. Uniform wear distribu- 
tion. 5. Greater service life with far less maintenance. 

SEND FOR BULLETIN 


Darling's latest bulletin is full of helpful information and describes 
Darling valves of a// types for every normal or unusual service. 


DARLING VALVE & MANUFACTURING CO, 


Williamsport 23, Pa. 
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and money ahead, 


COMING MEETINGS 


— Co., 50 W. 50th St., New York 20, N.Y. 


Minn. 


Box 600, Denver, Colo. 


Wis. 


ton, Ohio. 


Jefferson City, Mo. 


— Dept. of Health, Lansing, Mich. 


of Health, Charleston 5, W.Va. 


Auditorium, Little Rock, Ark. 


SECTIONS 


September 3-5—New York Section at Saranac Inn, Upper Saranac 
Lake. Secretary, R. K. Blanchard, Vice-Pres. & Engr., Neptune Meter 


7 September 10-12— Minnesota Section at Cataract Hotel, Sioux Falls, 
S.D. Secretary, L. N. Thompson, Gen. Mgr., Water Dept., St. Paul 2, 


September 15-17—Kentucky-Tennessee Section at Andrew Johnson 
Hotel, Knoxville. Secretary, R. P. Farrell, Director, Div. of San. Eng., 
— Tenn. Dept. of Pub. Health, 420 6th Ave., N., Nashville 3, Tenn. 


September 16—-17—Rocky Mountain Section at Frontier Hotel, Chey- 
enne. Secretary, George J. Turre, San. Engr., Board of Water Comrs., 


September 16-18—Wisconsin Section at Hotel Loraine, Madison. 
Secretary, Leon A. Smith, Supt., Water & Sewerage, City Hall, Madison 3, 


September 18-19—Ohio Section at Netherland Plaza Hotel, Cincinnati. 
Secretary, M. FE. Druley, Dist. Mgr., Dayton Power & Light Co., Wilming- 


September 21-23—Missouri Section at Hotel Governor, Jefferson 
_ City. Secretary, Warren A. Kramer, Div. of Health, State Office Bldg., 


September 24-26— Michigan Section at Post Tavern, Battle Creek. 
Secretary, T. L. Vander Velde, Chief, Section of Water Supply, State 


October 2-3—West Virginia Section at Chancellor Hotel, Parkers- 
burg. Secretary, Harry K. Gidley, Director, Div. of San. Eng., State Dept. 


October 12-15—Southwest Section at Mayo Hotel, Tulsa. Secretary, 
Leslie A. Jackson, Mgr.-Engr., Munic. Water Works, Robinson Memorial 
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specially designed 
to better A 
our service 


and to grow 


with your 


bronze waterworks 


1892 
60th year 
1952 


JAMES JONES COMPANY. 


321 NORTH TEMPLE CITY BOULEVARD ¢ EL MONTE, CALIF. : 
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_ Georgia Inst. of Technology, Atlanta. 
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Coming Meetings (contd.)—AWWA SECTIONS 


October 23-25—New Jersey Section at Madison Hotel, Atlantic City. 
Secretary, C. B. Tygert, Wallace & Tiernan Co., Inc., Box 178, Newark 
1, N.J. 


October 23-25—lowa Section at Hotel Hanford, Mason City. Sec- 
retary, H. V. Pedersen, Supt. of Water Works, Municipal Bldg., Marshall- 
town, lowa. 


October 28-31—California Section at Huntington Hotel, Pasadena. 
Secretary, John C. Luthin, Mgr. & Engr., Monterey Bay Water Co., 1113 
Laurent St., Santa Cruz, Calif. 


October 29-31—Chesapeake Section at Wardman Park Hotel, Wash- 
ington, D.C. Secretary, Carl J. Lauter, 6955 33rd St., Washington 15, 
D.C. 


November 5-7—Virginia Section at Chamberlin Hotel, Old Point 
Comfort. Secretary, W. H. Shewbridge, Regional Engr., State Dept. of 
Health, 708 State Office Bldg., Richmond, Va. 


November 10-12— North Carolina Section at Skyland Hotel, Hender- 
Secretary, E. C. Hubbard, Exec. Secy., State Stream Sanitation 
Com., Box 2091, Raleigh, N.C. 


November 16-19—Joint meeting of Alabama- Mississippi and Florida 
Sections of AWWA and Florida Sewage & Industrial Waste Assn., at 
San Carlos Hotel, Pensacola. Secretary, Alabama-Mississippi Section, 
Chas. W. White, Asst. San. Engr., State Dept. of Public Health, 537 
Dexter Ave., Montgomery 4, Ala. Secretary, Florida Section, Marvin R. 
Boyce, Boyce Co., 504 Pennsylvania Ave., Clearwater, Fla. 


December 4—6—Cuban Section in Havana. Secretary, Laurence H. 
Daniel, Pres., Laurence H. Daniel, Inc., Baratillo 9, Havana, Cuba. 


OTHER ORGANIZATIONS 


September 17-19—South Dakota Water and Sewage Works Confer- 
ence at St. Charles Hotel, Pierre. Secretary, Charles E. Carl, Director, 
Div. of San. Eng., State Dept. of Health, Pierre, S.D. 


September 24-26—Georgia Water & Sewage Operators’ School at 
Details from N. M. deJarnette, 
Assoc. Director, Water Pollution Control, State Dept. of Public Health, 
Atlanta, Ga. 


October 20—24—American Public Health Assn. Annual Conference at 
the Public Auditorium, Cleveland, Ohio. Details from Reginald M. At- 
water, Exec. Secy., APHA, 1790 Broadway, New York, N.Y. 


November 16-19—F lorida Sewage & Industrial Wastes Assn. 


( Joint 
meeting ; see AWWA Alabama- Mississippi and Florida Sections. ) 
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Layne’s new all color and _— 

sound motion picture 

“DEEP WATER” brings to 

the screen a dramatic story 

of how Layne builds the 

world’s finest water supply 

wells and pumps. For de- 

tails on booking this picture 

for a showing without cost 

or obligation address Public 

Relations, Layne & Bowler, 

Inc., General Offices, Mem- 

8, 


All Layne Impellers—the business 
end of a pump—are “‘styled”’ for 
the very maximum in high effi- 
ciency. Free from the overloading 
fault, these impellers are capable of 
producing tremendous quantities of 
water at unmatched low cost. All 
are hand finished inside and out 
to provide utmost accuracy. 


But whether you are checking 
impellers, pump bowls, shafting, 
bearings or other parts of a water 
supply unit, it is important to re- 


mae 


LAYNE BOWLER, 
General Offices, Memphis 8, Tenn. 


VERTICAL TURBINE PUMPS— WATER TREATMENT 


JOURNAL 


member that Layne built wells and 
pumps are rated as the world’s very 
finest. Everything about these 
units, are engineered for long years 
of top flight efficiency, satisfactory 
service, extra heavy production and 
absolute freedom from structural 
weakness. 

For further information about 
well installation services, sizes and 
types of pumps or a complete water 


supply contract, address 


INC. 


WATER WELLS 
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Index of Advertisers’ 


Activated Carbon: 
Industrial Chemical Sales Div. 
Permutit Co. . 


Aerators (Air Diffusers): 
American Well Works 
Infilco Inc. 

Permutit Co. 


Air Compressors: 


Allis-Chalmers Mfg. Co. 
DeLaval Steam Turbine Co. 
Morse Bros. Mchy. Co. 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 


American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Ammonia, Anhydrous: 


General Chemical Div. 


Ammoniators: 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 


Brass Goods: 

American Brass Co. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

ames Jones Co. 

Mueller Co. ° 
A. P. Smith Mfg. Co 


Carbon Dioxide Generators: 
Infilco Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 
Electro Rust-Proofing Corp. 


Cement Mortar Lining: 
Centriline Corp. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Warren Foundry & Pipe Corp. 


Chemical Feed Apparatus: 
Cochrane Corp. 
Infilco Inc. 
Omega Machine Co. 
ers Iron Fdry.) 
Permutit Co. 
Proportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 


Chlorination Equipment: 
Builders-Providence, Inc. 
Proportioneers. Inc 

Wallace & Tiernan Co, Inc. 


Chlorine Comparators: 
Hellige, Inc 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 


Clamps and Sleeves, Pipe: 
ames B. Clow & Sons 

resser Mfg. Div. 
M. Greenberg’s Sons 

ames Jones Co. 
McWane Cast Iron Pipe Co. 
Mueller Co. 
Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 
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Smith-Blair, Inc. 
Clamps, Bell Joint: Ad 


(Div., Build- 


Carson-Cadillac Co. 
ames B. Clow & Sons 
resser Mfg. Div. 

Skinner, M. B., Co. 

Smith-Blair, 


Clamps, Pipe Repair: 
lames B. Clow & Sons 

esser Mfg. Div. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., Co. 
Smith- Blair, Inc. 
Warren Foundry & Pipe Corp. 


Clarifiers: 

American Well Works 
Chain Belt Co. 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 


ng 
Water Main Cleaning Co. 


Condensers: 
United States Pipe & Foundry Co. 


Contractors, Water Supply: 
Boyce Co., 
Layne & Bowler, Inc 


Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 


Infilco Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Copper Sheets: 
American Brass Co. q 


Copper Sulfate: 
General Chemical Div. 0 
Tennessee Corp. 7 


Corrosion Control: 
algon, Inc. 
Dearborn Chemical Co. 


Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Philadelphia Gear Works, Inc. 


Smith-Blair, Inc. 


o 
Morse Bros. Mchy. Co. 
Distribution System Analyz- 


ers: 
Standard Electric Time Corp. 
Engines, Hydraulic: 

Ross Valve Mfg. Co. 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 
Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 
Calgon. Inc. 
Cochrane Corp. 
Dearborn Chemical Co. 
Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Worthington Pump & Mach. Corp. 
Ferric Sulfate: 
Tennessee Corp. 
Filter Materials: 
Johns-Manville Corp. 
Infilco Inc. 

Northern Gravel Co. 
Permutit Co. 


Filters, incl. 
Cochrane Corp. 


Feedwater: 


Dorr Co. 


Infilco Inc. 


Morse Bros. Mchy. Co. ay « 
Permutit Co. 
Refinite Sales Co 


Roberts Filter Mfg. Co. ad 


Ross Valve Mfg. Co. 4 
06 


Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Welsbach Corp., Ozone Processes 
Div. 

Fittings, Copper Pipe: _ 


Dresser Mfg. Div. 
M. Greenberg’s Sons 7 


Build- 


Hays Mfg. Co. it. 
Co. 


P. Smith Mfg. Co. : 


Fittings, Tees, Elis, etc.: a 
American Cast Iron Pipe Co. 7 
Carlon Products Corp. 
Cast Iron Pipe Research Assn. a 


James B. Clow & Sons - 
Crane Co. - 
Mfg. 
ames Jones 
Valve Mfg. Co. 


M & H Valve & Fittings Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 
Warren ey 4 & Pipe Corp. 

R. D. W 


Flocculating Equipment: 
Chain Belt Co. 
Cochrane Corp. 
Dorr Co. 
Infilco Inc. 
Permutit Co. 
Stuart Corp. 
Walker Process ogg Inc. 


Fluoride Chemica 
American Chemical Co. 
Blockson Chemical Co. 


Fluoride Feeders: > 
Builders-Providence, Inc. 
Omega Machine Co. 
Wallace & Tiernan Co., Inc. 
Furnaces: 
Jos. G. Pollard Co., Inc. "q) 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 

Gages, Liquid Level: 
Builders-Providence, Inc. 

Infilco Inc. 

Simplex Valve & Meter Co 


Gages, Loss of Head, Rate of 


Flow, Sand Expansion: 
Builders-Providence, Inc. 
Infilco Inc. 


Northrop & Co., Inc. 
Simplex Valve & Meter Co. 
R. W. Sparling 


Gasholders: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
o—~ B. Clow & Sons 

orthrop & Co., Inc. 
Smith-Blair, Inc. 


Gates, Shear and Sluice: 
Armco Drainage & Metal Products, 


Inc. 
James B. Clow & Sons 
Morse Bros. Mchy. Co. 
Mueller Co. 
R. D. Wood Co. 
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When 42” is as bigas 48" 


you need vee National | 


Yes, it’s true! 


Even a small amount of incrustation will reduce the 
carrying capacity of a 48” main to that of a clean 42” main, 


The more your mains are clogged, the less capacity a 
they have and the resulting reduced pressures increase __ 
pumping costs and fire hazard. 


need cleaning we’ll do the job quickly and effectively 
with little or no interruption in service. 


Why not let our engineers find out what condition 
your water mains are in? 


There’s no obligation! 


50 Church Street - New York, N.Y. 


ATLANTA, 333 Candler Building * BOSTON, 115 Peterboro Street * DALLAS, 6617 Snider Plaza 
DECATUR, P.O. Box 385 © ERIE, PA., 439 East 6th Street » FLANDREAU, S. D., 315 N. Crescent 
Street * KANSAS CITY, MO., 2201 Grand Avenue, 406 Merchandise Mart « LITTLE FALLS, N. J. 
P.O. Box 91 © LOS ANGELES, 448 So. Hill Street * MINNEAPOLIS, 200 Lumber Exchange 
Building * OMAHA, 3812 Castellar Street « RICHMOND, VA., 210 E. Franklin Street * SALT 
LAKE CITY, 149-151 West 2nd So. Street * SAN FRANCISCO, 681 Market Street * SIGNAL 
MOUNTAIN, TENN., 204 Slayton Street * HAVANA, P.O. Box 531 * MANITOBA, CANADA, 
_ 576 Wall Sweet ) 2028 Union Avenue SAN JUAN, PUERTO RICO, 2184 


ATIONAL water MAIN CLEANING COMPANY 5 
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Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

Wallace & Tiernan Co., Inc 

Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co. 

James Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Hydrants: 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

M. Greenberg’s Sons 

James Jones Co. 

Kennedy Valve Mfg. Co. 

John C Eupterie Foundry Co. 
M & H Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
A. P. Smith Mfg. Co 
Rensselaer Valve Co. 

Ross Valve Mfg. Co 

R. D. Wood Co. ‘ 
Hydrogen Ion Equipment: 
Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Ion Exchange Materials: 
Cochrane Corp. 

Hungerford & Terry, Inc. 
Infilco Inc 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 
Rohm & Haas Co. 


Iron Removal Plants: 

American Well Works 

Chain Belt Co. 

Cochrane Corp. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 

American Cast Iron Pipe Co. 

Carson-Cadillac Co 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Dresser Mfg. Div 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co. 

Warren Foundry & Pine Corp 

R. D. Wood Co 

Leak Detectors: 

Jos. G. Pollard Co., Inc 

Lime Slakers and Feeders: 

Dorr Co 

Infilco Inc 

Omega Machine Co 
ers Iron Fdry.) 

Permutit Co 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Badger Meter Mtg. Co. 

Dresser Mfg. 


(Div., Build- 
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Ford Meter Box Co. 
Hays Mfg. Co 
Hersey Mfg. Co. 
Jones Co. 
fueller Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Smith-Blair, Inc. 
Worthington-Gamon Meter Co. 
Meter Reading and Massed 
Books: 7 
Badger Meter Mfg. Co. 
Sadger Meter Mfg. Co. 
Ford Meter Box Co. =s 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Meters, Domestic: 
Badger Meter Mfg. Co. rr, 
Buffalo Meter Co. 
Hersey Mfg. Co. is 
Neptune Meter Co. a 
Pittsburgh Equitable Meter Div. 
Well Machinery & Supply Co. 
Worthington-Gamon Meter Co 
Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 
Builders-Providence, Inc 
Infilco Inc 
Simplex Valve & Meter Co 
W. Sparling 
Meters, Industrial, 
cial: 
Badger Meter Mfg. Co. 
Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 
Neptune Meter Co. 
Pittsburgh Equitable Meter Div. 
Simplex eve & Meter Co 
R. W. Sparling 
Well iwachieey & Supply Co. 
Worthington-Gamon Meter Co 
Mixing Equipment: 
Chain Belt Co. 
Infilco Inc. 
Walker Process Equipment, Inc. 
Ozonation Equipment: 
Welsbach Corp., Ozone 
Div 
Pipe, Asbestos-Cement: 
Johns-Manville Corp 
Keasbey & Mattison Co. 
Pipe, Brass: 
American Brass Co 
Pipe, Cast Iron (and Fittings) : 
American Cast Iron Pipe Co 
Cast Iron Pipe Research Assn 
Tames B. Clow & Sons 
Crane Co. 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co 
Warren ey & Pipe Corp. 
R. D. Wood C 
Pipe, Lined: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp 
R. D. Wood Co. 
Pipe Coatings and Linings: 
The Barrett Div 
Cast Iron Pipe Research Assn 
Centriline Corp 
Dearborn Chemical Co. 
Koppers Co., Inc. 
Reilly Tar & Chemical Corp. 


Commer- 


Processes 


Warren Foundry & Pipe Corp. 
Pipe, Concrete: 

American Pipe & Construction Co. 
Lock Joint Pipe Co 
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Pipe, Copper: 

American Brass Co. 

Pipe Cutting Machines: 

James B. Clow & Sons 

Ellis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Pipe Jointing Materials; see 
Jointing Materials 

Pipe Locators: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc. 

Pipe, Plastic: 

Carlon Products Corp. 

Pipe, Steel: 

Armco Drainage & Metal Products, 


Inc. 
Bethlehem Steel Co. 
Pipelines, 
Boyce Co., 
Plugs, 
Jat B. Clow & Sons 

G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 


Warren Foundry & Pipe Corp. 
Potentiometers: 
Hellige, Inc 
Pressure Regulators: 
Allis-Chalmers Mfg. Co. ‘ 
Mueller Co. 
Ross Valve Mfg. Co. 
Pumps, Boiler Feed: 
DeLaval Steam Turbine Co uf 
Peerless Pump Div., Food ; 
Machinery Corp. 


Pumps, Centrifugal: 
Allis-Chalmers Mfg. Co. | r 
American Well Works 


DeLaval Steam Co. 

Economy Pum 7 

Morse Bros. Co. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Machinery 
Corp. 

Pumps, Chemical Feed: 

Infilco Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Pumps, Deep Well: 

American Well Works 

Layne & Bowler. Inc 


Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Diaphragm: 7 

Dorr Co. 

Morse Bros. Mchy. Co. : 

Pumps, Hydrant: 

W. S. Darley & Co 

Jos. G. Pollard Co., Inc. 

Pumps, Hydraulic Booster: 

Ross Valve Co. 


Pumps, Sewa 

Allis-Chalmers Mig. Co. 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Sump: 

DeLaval Steam Co 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Recorders, Gas Density, 
NHsz, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 
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SIMPLEX 
TYPE HF WEIR METER 


‘Te Simplex Type HF water float operated me- 
ter is ingeniously adaptable to measuring liquid 
flows across weirs. 

It may be considered as a standardized form 
of installation with weirs of the Notched, Rec- 
tangular, Sutro, Broad Crested or Submerged 
types for which mathematical flow formulae al- 
ready have been developed. It may also be used 
with other types of weirs for which established 
flow formulae do not exist, but which permit 
laboratory or field rating to obtain the necessary 
head quantity relationship. 

By its use, flow data is provided from any 
measurable maximum to ten percent of this 
maximum, the average error at any point over 
this range not exceeding plus or minus two per- 
cent. 

The Type HF Meter may be furnished as a 
wall mounted unit, for large panel installation 
or for individual steel floor stand mounting as 
shown. 

Whenever a single head flow measuring in- 
strument is required to operate with weirs of 
accepted design or otherwise, the Type HF Meter 
offers an excellent solution to this 
measuring problem. 


Write to 
Simplex Valve and Meter Company 
Dept. 8, 6784 Upland St. 


Philadelphia 42, Pennsylvania 
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Recording Instruments: 
Infilco Inc. 

R. W. Sparling 
Wallace & Tiernan Co., 
Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Inc. 


Sand Expansion Gages; see 
Gages 

Sleeves; see Clamps 

Sleeves and Valves, Tapping: 


James B. Clow & Sons 
M & H Valve & Fittings Co. 


Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 


Sludge Blanket Equipment: 


Cochrane Corp, 
Permutit Co. 
Soda Ash: 


Solvay Sales i 
Sodium 
Blockson Chemical Co. 
Calgon, Inc. 
Softeners: 

Cochrane Corp. 
Dearborn Chemical Co. 


Dorr Co. 
Hungerford & Terry, Inc. 17 
Infilco Inc. 


Inc. 


Walker Process Equipment, Inc. 
Infileo Inc. 
Pittsburgh-Des Moines Steel Co. 
Stops, Curb and Corporation: 
Storage Tanks; see Tanks 
Surface Wash Equipment: 
Proportioneers, Inc. 

Processes 
Bethlehem Steel Co. 


Permutit Co. 
Refinite Sales Co. 
Roberts Filter Mig. Co. 
Worthington Pump & Mach. Corp 
Softening Chemicals and Com- 
pounds: 
Calgon, Inc. 
Permutit Co. a 
Tennessee Corp. ze 
Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Steel Plate Construction: 
Bethlehem Steel Co. 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 
Hays Mfg. Co. 
ames Jones Co. 
fueller Co. 
A. P. Smith Mfg. Co. 
Strainers, Suction: 
James B. Clow & Sons 
M. Greenberg’s Sons 
R. D. Wood Co 
Permutit Co. 
Swimming Pool Sterilization: 
Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 
Wallace & Tiernan Co., 
Welsbach Corp., Ozone 
Div. 
Tanks, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co 
Tapping Machines: 
Hays Mfg. Co 


ADVERTISERS’ PRODUCTS INDEX 


Mueller Co. 
A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div. 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., 

Welsbach Corp., Ozone 
Div. 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations) : 

Hellige, Inc. 

Wallace & Tiernan Co., 


Turbines, Steam: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 

James B. Clow & Sons 

Ford Meter Box Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co 
Valve-Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Golden-Anderson Valve 


Inc. 
Processes 


Inc. 


Specialty 


0. 
Ross Valve Mfg. Co., Inc 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Pivg: 

James B Clow & Sons 

Crane Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Hersey Mfg. Co. 

Valves, Electrically Operated: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co 


Golden-Anderson Valve Specialty 
Co. 
Kennedy Valve Mfg. Co 


M & H Valve & Fittings Co. 
Mueller Co. 

Philadelphia Gear Works, 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
Valves. Float: 

James B. Clow & Sons 
Golden-Anderson Valve 


Inc. 


Specialty 


0. 
Ross Valve Mfg. Co.. 
Valves, Gate: 

James B. Clow & Sons 
Crane Co. 

Darling Valve & Mig. Co 
Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 


Inc 
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A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 
James B. Clow & Sons 


Crane Co. 

Darling Valve & Mfg. Co. 

Golden-Anderson Valve Specialty 
0. 

Kennedy Valve Mfg. Co. 

M & Valve & Fittings Co. 

Mueller Co. 

Philadelphia Gear Works, 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co. 

Valves, Large Diameter: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co. 

Kennedy Valve Mfg. Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 


Inc 


A. P. Smith Mfg. Co 

R. D. Wood Co. 

Valves. Regulating: 

Crane Co. 

Valve Specialty 
0. 

Ross Valve Mfg. Co. 

Valves, Swing Check: 

James B. Clow & Sons 

Crane Co. 

Darling Valve & Mfg. Co 

Golden-Anderson Valve Speciaity 


Co. 
M. Greenberg’s Sons 
M & H Valve & —' Co. 
Mueller Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co 
Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc 
Water Softening Plants; 
Softeners 


see 


Water Supply Contractors: 
Layne & Bowler, Inc 7 
Water Testing Apparatus: 
Hellige, Inc 
Wallace & Tiernan Co., Inc 

Water Treatment Plants: 
Allis-Chalmers Mig. Co. - wf 


American Well Works 

Chain Belt Co 7 
Chicago Bridge & Iron Co. 

Dearborn Chemical Co. 

Dorr Co. 7 
Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Pittsburgh-Des Moines Steel Co 
Roberts Filter Mfg. Co 
Walker Proc ess Equipment, 
Wallace * Tiernan Co., Inc 
Wels a Corp., Ozone Processes 


Inc. 


Di 
Worthington Pump & Mach. Corp. 
Well Drilling Contractors: 
Layne & Bowler. Inc. 


Wrenches, Ratchet: 

Dresser Mfg. Div. 

Zeolite; see 
Materials 


Ion Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
ns the 1950 Membership Directory. 


| 


Ik Pittsburgh Pipe Cleaner Co. 


can §-T-R-E-T-C-H 
the efficiency of your mae lines 
THE WATER WORKS INDUSTRY IS ESSENTIAL 


CIVILIAN or DEFENSE 


There wos no shortage of material J To maintain a water supply system under these 
“stepped up” production requirements you need 
works system. a Pittsburgh Pipe Cleaner Company complete pipe 
rehabilitation program. You will get highest oper- 
ating efficiency at LOWEST COST and LOWEST 


\ropay =| CONSUMPTION of CRITICAL MATERIALS. 


There is a shortage of this criti- * General Surveys 


material becouse it is going into 
DEFENSE PRODUCTION — so keep * Hydraulic Analysis 
your existing woter works systems * Leak Surveys ss 


up to their maximum efficiency 
Gon 
ti 
TOMORROW Pipe Coating (in place) 


* Installation of new or replacement 
pipe for your present plant 


the Don't Wait—Write Today—lIt Is Essential 


in the Pittsburgh Pipe Cleaner Co. Engineering Divi- 
years to come? sion can solve your water supply problems. 


PITTSBURGH PIPE CLEANER COMPANY 


133 Dahlem St., Pittsburgh 6, Pa. 


BALTIMORE BIRMINGHAM BOSTON BUFFALO © CHARLOT}E CHICAGO petrol * NEWARK 
- AN FRAN U 
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Ace Pipe Cleaning Contractors Co., Inc. 70 Keasbey & Mattison Co............... 37 
Allis-Chalmers. . . Kennedy Valve Ce, The...... 
American Agricultural C hemical Co.. .. 72 Klett Mfg. Co... ... 
American Cast Iron Pipe Co. . —  Kupferle, John C., Foundry Co....... . 18 
American Cyanamid Co., Industrial 95 

American Pipe & Construction Co...... 5 Lock Joint Pipe Co................... i 

nthracite Equipme OFp. om M & H Valve & Fittings Co.......... 77 
Armco Drainage & Metal Products, 45 McWane Iron Pipe C 17 
Atlas Mineral Products Co., The... .... 79 N 61 
Badger Meter Mfg. Co................ ast Iron Pipe 
Barrett Div., The................... g5 National Water Main C 97 

Blockson Chemical Co............... 47 vorthern Gravel Co. oie 88 
4 Northrop & Co., Inc... . 22 
Builders-Providence, Inc............... 19 Omega Machine Co. (Div., Builders Iron 
69 Pacific States C ast Iron Pipe 17 
Carborundum Co., The............... Pekrul Gate Div., (Morse Bros. Machin- 
Cast Iron Pipe Research Assn., The...12-13 Phelps Dodge Refining Corp........... — 
7 Pittsburgh-Des Moines Steel Co. 
Chicago Bridge Pittsburgh Equitable Meter Div. (Rock- 
Darling Valve & Mfg. Co............. 91 TMC... 
De Laval Steam Turbine Co........... 15 Reilly Tar & Chemical 
Electro Rust- Proofing Cc orp.. 
Pord Bete. Coe... . 58 Ross Valve Mfg. Co..... 
Flexible Sewer-Rod Equipment Co...... 51 Simplex Valve & Meter Co. eee 99 
Ford Meter Bon Co., Fhe... 63 Skinner, M. B., Co. 
Foxboro Co., The Smith, A. P., Mfg. Co., ‘The. 67 
General Chemical Div., Allied Chemical Smith-Blair, Inc. 

31 Solvay Sales Div., Allied Chemical & Dye 
Golden-Anderson \ ’alve Spec ialty Co.. -- 
Hammond Iron Works................ 8&3 Standard Electric Time ae 21 
Hersey Mig. Co. ; Pipe Foundry Co.............. 
Hungerford & Terry, Inc. : . 10 Walker Process Equipment, Inc....... 7 
Hydraulic Development Corp.. . a Wallace & Tiernan Co., Inc. ... x, 103 
Industrial Chemical Sales Division, West Warren Foundry & Pipe Corp...... 65 

Virginia Pulp & Paper Co........... viii Well Machinery & Supply Co. . 43 
75 Wood, R. D., Co. Cover 2 
Johns-Manville Corp. vi-vii Worthington-Gamon Meter Div a a 

Directory of Podentoust Services—pp. 25-29 
Albright & Friel, Inc. 7 Freese, Nichols & Turner Parsons, Brinckerhoff, Hall & 
Alvord, Burdick * Howson Fulbright Labs., Inc. Macdo 
Bays. Carl A. & Assoc. ; i yannett Fleming Corddry & Pirnie, Malcolm Engineers 
Behrman, A S. Carpenter, Inc. Pitometer Co. 
Black & Veatch _ Geisinger, G. L. 
Black Labs., Inc. Glace & Glace Purcell, Lee T. 
Bogert, Clinton L. Assoc. Greeley & Hansen Riddick, Thomas M. 
Bowe, Albertson & Assoc. Hlavens & Emerson Ripple & Howe 
Buck, Seifert and Jost Hazen & Sawyer wae Rose, Nicholas A. : 
Burgess & Niple Ilorner & Shifrin Russell & Axon a 
Burns & McDonnell . Hunt, Robert W., Co. Sirrine, J. E., Co. 


Caird, James M. 

Camp, Vresser & McKee 
Chester Engineers, The 
Consoer, Townsend & Assoc. | 
De Leuw, Cather & Co. + 
Eldred, Norman O. 

Fay, Spofford & Thorndike 
Finkbeiner, Pettis & Strout 


LIST OF ADVERTISERS 


Jennings-Lawrence Co. 
Robert M. Johnston & Assoc. 
Jones, Henry & Schoonmaker 


Metcalf & Eddy 
Nutting, H. C., Co. 
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Smith & Gillespie 
Stanley Eng. Co. 
Stilson, Alden E. & Assoc. 
Weston & Sampson 
White, Guyton & Barnes 
Whitman & Howard 
Whitman, Requardt & Assoc. 
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BASIC FORMULA FOR 
DRY CHEMICALFEEDING 


FEED BELT+ SCALE = ACCURACY 


Wé6&T MERCHEN SCALE FEEDER 


This basic formula, supplemented with a new, 
improved scale beam for controlling the position of the 
hopper feed gate, ensures the wide range accuracy and 
dependability which characterize the W&T Merchen 
Scale Feeder. 


For feeding a few pounds or hundreds of pounds 
per hour, the Merchen Feeder offers these features: 


e@ Continuous feed by weight he 

e Built-in totalizer 

e Totally enclosed motors 

Oil seals on all bearings 

e Low maintenance costs 

e@ Easy feed rate adjustment 
Any water works dry chemical — alum, lime, a 


W&T Merchen Scale Feeders. For complete information 
on Merchen Feeders, write today. 


flourides, carbon—can be fed with extreme accuracy by 


_ WALLACE & TIERNAN 


COMPANY, 


NEWARK ERSE REPRESENTETL IN PRINCIPAL CITES 


\ 


y 
th 
2 
= 
= 
‘ 
| 


104 P&R JOURNAL AWWA 


veates pacts 


ITS EASY TO OROER | 


Interchangeable Repair Parts 
for Rockwell Meters 


It’s good business at any time to get the 


most out of your meters. To make it 


easy for you to order and install inter- 


changeable parts our catalogs illus- 


trate how they are assembled with- 
in the meter case. We can make 


prompt shipment on all repair 


parts ordered. Write today for 
up-to-date catalogs. er ONS 


= 
You Can RELY ON ROCKWELL 


ROCKWELL: cinerea 


PITTSBURGH 8, PA. 


Atlanta Boston. * Chicago * Houston ° Kansas City 


los Angeles New York Pittsburgh * SonFrancisco * Seattle Tulso 


\ 


\ 


‘= EQS 
WE HAVE 
WHAT IT TAKES 4.21.4: 


at. 


At Dallas, Texas... 


Softening and 


calls for conventional treatment 


Just like your fingerprints . . . no two water 
treatment problems are exactly alike. The answer 
to your specific problem must be determined by an 
analysis of raw water composition, rate of flow and 
other variables. In Dallas, these factors add up to 
conventional treatment with Dorr equipment. 


Whether your problem 
requires high-rate or con- 
ventional types of units, 
call Dorr for equipment 
recommendations to give 
you the end result you 
want. Under all types of 
conditions, throughout the 
world, Dorr installations 
are providing positive 
sludge removal . . . with 
minimum water loss. 


Interesting information 
about many types of Dorr 
water treatment equip- 
ment is in Bulletin No. 
9141. Ask us tosend youa 
copy. THE DORR COM- 
PANY, Stamford, Conn. 

Every day, nearly 8 bil- 

on gallons of water are 
‘eated by Dorr equipment, 


4 The Elm Fork water treatment plant at Dallas, 
Texas, treats an average flow of 64 M.G.D., 
while maximum capacity is 96 M.G.D. This 
plant uses the following Dorr equipment: 8 
Dorrco Primary Flash Mixers, 4 Dorrco Secon- 
dary Fiash Mixers, 2 Dorrco Primary Floccu- 
lators*, 2 Dorrco Secondary Flocculators and 
4 Dorrco Squarex* Crossflow Clarifiers (each 
160° square). * Reg. U. S. Pat. Off. 


“Batter tools TODAY te mect tomorrows demand, 


D - WIDE RESEARCH EQUIPMENT 


THE DORR COMPANY «+ ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities in the world. 
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Jointed for ... 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the ‘‘jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


Tested and used for over 40 years. 4 
Saves at least 75 fale 


The pioneer self-caulking material for c. i. pipe. 


THE LEADITE COMPANY 
Girard Trust Co. Bld Philadelphia, Pa. 


LEADITE 
% re f 


